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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
EFORE THE BOARD OF PATENT APPEALS AND INTERFERENCES 

IN THE APPLICATION OF: 

WIN-CHUNG LEE ET. AL. CASE NO.: AD6995 US NA 

APPLICATION NO.: 10/799056 GROUP ART UNIT: 1713 

FILED: MARCH 12, 2004 EXAMINER: WILLIAM K. CHEUNG 

FOR: POLYAMIDE AND POLYVINYLBUTYRAL COMPOSITIONS AND BLENDS 
COMPRISING MINERAL FILLER AND ARTICLES MADE THEREFROM 

APPELLANTS' APPEAL BRIEF 

Mail Stop Appeal Brief - Patents 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

Appellants respectfully submit this Appeal Brief and request that the Board reverse the 
final rejections of claims 1 to 21 under 35 U.S.C. § 103(a). 

Real Party in Interest 
E. L du Pont de Nemours and Company is the real party in interest. 

Related Appeals and Interferences 
There are no appeals, interferences, or judicial proceedings related to the present 
application. 

Status of Claims 

All claims stand finally rejected under 35 U.S.C. § 103(a). The claims on appeal are 
claims 1 through 21, which are set forth in full in the Claims Appendix , below. 

Status of Amendments 

Applicants believe that all amendments filed during prosecution have been entered, 
except that the Revised Amendment filed April 7, 2006, were entered instead of (a) the 
amendments in the Supplemental Amendment and Second Supplemental Amendment filed in 
February 2006, and (b) the amendments in the Amendment filed March 21, 2006. Applicants 
did not file any amendments to the application or claims in the Response after final Action 
filed August 25, 2006. 

Summary of Claimed Subject Matter 

Claim 1 is directed to a thermoplastic polyamide composition comprising: (a) from 
about 5 to about 30 weight percent of a free-flowing toughener comprising from about 20 
weight percent to about 95 weight percent polyvinyl butyral; (b) 95 to 25 weight percent 
polyamide that is melt processible below about 320°C and which has a number average 
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molecular weight of at least 5,000; (c) a mineral filler in an amount of from about 10 to about 
45 weight percent of the total composition; and (d) optionally a coupling agent. Claim 8 is 
directed to an article prepared from the composition of Claim 1 . 

The free-flowing toughener is described, inter alia, at page 4, lines 4-12, of the patent 
application. That section describes use of from about 5 to about 30 weight percent of a free- 
flowing toughener comprising from about 20 weight percent to about 95 weight percent 
polyvinyl butyral. 

As described at page 4, beginning on line 19, the toughener comprises at least one 
other component. Claims 2-4 and 21 are directed to preferred tougheners. 

The polyamides are described at page 5, lines 5-15. Preferably the polyamide is 
selected from the group consisting of Nylon 6; Nylon 1 1; Nylon 12; Nylon 66; Nylon 6, 10; 
Nylon 12, 12; and copolymers of epsilon-caprolactam with hexamethylenediamine and adipic 
acid, as claimed in claims 7 and 14. 

Mineral fillers are described at page 5, lines 16-23, and preferably are selected from 
the group consisting of calcined clay, metal carbonates, titanium dioxide, wollastonite, or talc. 
Dependent claims directed to mineral fillers are claims 5 and 10-13. 

The optional coupling agents are described beginning at page 5, line 24. As described 
therein, the coupling agent can be a silane compound, and is preferably selected from the 
group consisting of: gamma-aminopropyltrimethoxysilane; gamma- 
aminopropyltriethoxysilane; N-2- aminopropyltrialkoxy silane; or N-(2-aminoethyl)-3- 
aminopropylmethyldialkoxysilane. Claim 6 is directed to the composition comprising from 
about 0.1 to about 1 wt% of the coupling agent and specifies that the coupling agent is an 
aminosilane compound. 

Claims 8-9 and 16-20 are directed articles. The articles are described beginning at 
page 9, line 8 of the patent application. Articles include laminate articles, shaped articles, etc. 
Laminates comprising the polyamide compositions of the present invention can be 
incorporated into various other articles such as, for example, toys, furniture, cars, trains, 
automobiles, appliances, boats, acoustic tiles, acoustic flooring, walls, ceilings, roofs, roofing 
materials or other articles where sound damping and/or tough polymers are desirable. 

As described at page 9, lines 21 et seq., in a particularly preferred embodiment, the 
rigid polyamide compositions of the present invention can be laminated to other polymeric 
materials such as, for example, thermoplastic elastomers (TPEs). TPEs are thermoplastic 
materials that have rubber-like properties and are soft to the touch. However, TPEs do not 
generally have good adhesion to conventional rigid polymers. The polyamide compositions 
of the present invention can eliminate this adhesion problem and provide suitable laminates 
with TPEs in many cases. 

As described at page 10, lines 1 et seq., in another preferred embodiment, the 
polyamide compositions of the present invention can be laminated with polyvinyl butyral to 
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yield polyvinyl butyral laminates having substantial sound reduction properties. Such 
laminates can find usefulness in applications where sound reduction is important such as, for 
example: automobile engine compartments; appliances such as washing machines; dryers; 
refrigerators; air conditioners; furnaces; and similar devices that can create loud noise when in 
use. 

In still another embodiment (described at page 10, lines 10-19), laminates having at 
least two sheets comprising a polyamide composition of the present invention adhered on the 
opposite surfaces of a polyvinyl butyral interlayer have improved and structural strength 
relative to one sheet of the polyamide having twice the thickness of the laminate polyamide 
sheets. Such laminates can find use in: various parts of an automobile such as the door 
panels, trunk, hood, floorboard; boat hulls; shipping crates; or other similar uses to impart 
structure and strength. 

Grounds of Rejection to be Reviewed upon Appeal 

Whether claims 1-21 are obvious under 35 U.S.C. 103(a) over Blatz (U.S. Pat. No. 
5,770,654) in view of Hedrick et al. (U.S. Pat. No. 3,419,517). 

Argument 

Claims 1-21 stand rejected under 35 U.S.C. 103(a) as being obvious over Blatz (U.S. 
Pat. No. 5,770,654) in view of Hedrick et al. (U.S. Pat. No. 3,419,517). 

Claim 1 is directed to a thermoplastic polyamide composition comprising: (a) from 
about 5 to about 30 weight percent of a free-flowing toughener comprising from about 20 
weight percent to about 95 weight percent polyvinyl butyral; (b) 95 to 25 weight percent 
polyamide that is melt processible below about 320°C and which has a number average 
molecular weight of at least 5,000; (c) a mineral filler in an amount of from about 10 to about 
45 weight percent of the total composition; and (d) optionally a coupling agent. Claim 8 is 
directed to an article prepared from the composition of Claim 1 . 

The Patent Office's position seems to be that Blatz discloses all of the claimed features 
of the present invention except that Blatz does not describe a polyamide composition 
comprising a mineral filler. The Patent Office points to Hedrick to supply the teaching of 
mineral fillers for polyamide compositions, stating that one of ordinary skill in the art would 
be motivated by an expectation of success to combining the two references and thereby obtain 
the Applicants' claimed invention. 

Applicants submit that the rejection for the reasons that (a) the Action improperly 
combines the two cited patents, improperly reconstructing the invention through hindsight and 
ignoring the express language of Blatz. In addition, applicants traverse this rejection for the 
reason that the invention provides unexpected results. 

Rather than summarizing the entire prosecution history and applicants' positions, 
applicants focus this rejection on three critical points that they believe are being improperly 
considered by the Patent Office. First, applicants submit that the Patent Office is not properly 
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construing the teachings of Blatz. Second applicants submit that the Patent Office misapplies 
Hedrick. Third, applicants submit that the Patent Office has not properly considered the 
evidence submitted to show that unexpected results are obtained with the invention. 

(1) First, applicants submit that the Patent Office is not properly construing the 
teachings of Blatz. This point revolves around the use of the phrase "consisting essentially 
of 5 in Blatz. Both applicants and the Patent Office have recognized that the terms appear in 
the Summary of the Invention , not just in the claims. Applicants submit that this term, 
construed along with the other teachings of Blatz, shows that Blatz teaches away from the 
invention. In contrast, the Patent Office is taking the position that the term "consisting 
essentially of merely indicates a preference, and then seems to assert since it is only a 
preference the person of ordinary skill in the art would ignore it, because of the teachings of 
Hedrick. The Action is clearly misapplying the law. In addition, the Patent Office is 
misconstruing the facts before it. 

The position taken by the Patent Office can be seen from the following statement in 
the final Action: 

"However, applicants continue to fail to recognize that teachings in the claims 
or Summary of Blatz only represent the preferable embodiment of the disclosed 
invention. One of ordinary skill in the art would have studied all of the embodiments 
taught in Blatz to recognize that the incorporation of mineral filler is a viable way to 
further modify the disclosed invention (col. 4, line 20-23, 27-31). Therefore, the 
examiner maintains that Blatz and Hedrick et al. are combinable." 
For reference, the two portions at column 4 that the Action points are describing uses 
of small amount of inorganic or organic powder to prevent agglomeration of recovered 
polyvinyl butyral flake and to use of 23% plasticizer. The Action ignores the fact that Blatz 
column 4, lines 23-24, teaches use of "1% powdered high density polyethylene" to reduce the 
agglomeration, which is about 1/1 0 th the amount of filler of the instant claims. In addition, the 
Action pointing to column 4, lines 27-3 1 does not support the position the Action is making, 
since that portion refers to the amount of the plasticizer in the polyvinyl butyral, which is 
already described in the Summary and the claims. In other words, applicants respectfully 
submit that the Action doesn't (and can't) point to any teaching in Blatz that supports the 
point it is trying to make. 

Applicants point out that Blatz is specifically directed to an unfilled composition. 
Blatz's use of "consisting essentially of to describe the Blatz composition in the Summary of 
the Invention shows Blatz's intention to describe the specific composition described therein, 
not merely a preferred embodiment. 

Blatz discloses polyamide compositions that consist essentially of plasticized 
polyvinyl butyral and polyamide. These compositions do not include filler. 
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Most notably, the Summary of the Invention of Blatz uses the transitional phrase 
"consisting essentially of in describing the Blatz composition. The Summary of the 
Invention of a patent describes the invention in the broadest terms contemplated by the 
inventors and is not merely focused on a preferred embodiment as asserted in the Action. 

Here, it is very important to focus on the fact that the phrase "consisting essentially of 5 
appears in the Summary of the Invention , not just in the claims, and that the phrase is used in 
the first description of the invention, not in describing a preferred embodiment. This shows 
the intent of the inventors to limit the scope of the invention to the specified materials and 
those that do not materially affect the basic and novel characteristic(s) of the claimed 
invention. See, e.g., MPEP 21 1 1 .03. 

In this regard, applicants strongly assert that addition of 10% or more of mineral filler 
materially affect the basic and novel characteristic(s) of the claimed invention, and point to 
the examples in support of this point. 

The fact that the Summary of the Invention describes the invention, not simply a 
preferred embodiment, can be seen from 37 CFR 1.73 and MPEP 608.01(d). A Summary of 
the Invention is required in a patent application according to 37 CFR 1.73, which states: 

"A brief summary of the invention indicating its nature and substance, which 
may include a statement of the object of the invention, should precede the 
detailed description. Such summary should, when set forth, be commensurate 
with the invention as claimed and any object recited should be that of the 
invention as claimed." 

MPEP 608.01(d), describes the Summary of the Invention portion of a patent 
application as follows: 

"Since the purpose of the brief summary of invention is to apprise the public, 
and more especially those interested in the particular art to which the invention 
relates, of the nature of the invention, the summary should be directed to the 
specific invention being claimed, in contradistinction to mere generalities 
which would be equally applicable to numerous preceding patents. That is, the 
subject matter of the invention should be described in one or more clear, 
concise sentences or paragraphs. ..." 

"The brief summary, if properly written to set out the exact nature, operation, 
and purpose of the invention, will be of material assistance in aiding ready 
understanding of the patent in future searches. ..." 

Given the fact that Blatz uses the transitional phrase "consisting essentially of 
in the first description of the invention in Blatz' s Summary of the Invention, the 
invention of Blatz was clearly intended to exclude items such as filler. The Summary 
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of the Invention is not merely describing a preferred embodiment, it is describing the 
invention itself. This shows the intent of the Blatz inventors to limit the scope of the 
invention to the specified materials and those that do not materially affect the basic 
and novel characteristic(s) of the claimed invention. See, e.g., MPEP 21 1 1.03. In this 
regard, applicants strongly assert that addition of 1 0% or more of mineral filler 
materially affect the basic and novel characteristic(s) of the claimed invention, and 
point to the examples in support of this point. Therefore, the cited patents cannot be 
combined as in the rejection, and for this reason alone the rejection is an improper 
hindsight rejection. 

The final Action considered the above arguments and took the position that Blatz' s 
contains teachings that show that fillers are contemplated by Blatz. The Action states that 
since Blatz column 4, lines 20-23 and 27-3 1 teaches the "incorporation of inorganic powder 
or pigments is acceptable", so that "the incorporation of an inorganic material such as filler 
will not affect the basic properties of the composition of Blatz." 

Blatz states: 

"The polyamide was in all cases pelletized commercial nylon 6 available from 
Allied-Signal Company under the trademark CAPRON®. PVB was recovered, 
colored trim material, in flake form, having dimensions of about 6.35x6.35x(0.5 to 
2.0) mm. Recovered plasticized PVB flake is quite tacky and tends to agglomerate. 
Because of that, it is practical to dust it with an inorganic or organic powder to prevent 
agglomeration. In this case, PVB flake was dusted with 1% of powdered high density 
polyethylene. This PVB was made from polyvinyl alcohol obtained from fully 
hydrolyzed polyvinyl acetate, leaving about 23% of the initial hydroxyl groups free, 
i.e., unconverted to ketal groups. The plasticizer was tetraethylene glycol di(n- 
heptanoate), which was present in an amount of about 23% of recovered PVB. Small 
amounts of dyes, pigments, and stabilizers were also present in this material." 

Applicants submit that the Action misconstrues the teachings of Blatz and the 
implications thereof. Here, it is necessary to look at the specific teachings of Blatz column 4, 
lines 20-23 and 27-31, which are cited in the Action. Column 4, lines 21-23, discusses the 
problems associated with PVB flake agglomerating. Blatz teaches that it is practical to dust 
PVB used in the composition with an inorganic or organic powder to prevent agglomeration. 
Then, Blatz goes on to provide an example of dusting PVB flake with 1% of powdered high 
density polyethylene. Blatz teaches using small amounts of inorganic or organic powder to 
prevent agglomeration, such as 1% of powdered high density polyethylene. The person of 
ordinary skill in the art would not be led by that teaching to disregard Blatz express and 
repeated use of "consisting essentially of 5 and add mineral filler in an amount of from about 
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10 to about 45 weight percent of the total composition to a thermoplastic polyamide 
composition. 

Concerning the above, applicants point out that the claims are directed to use of more 
than ten times the amount of filler than in Blatz and are using the filler in an entirely different 
way and for entirely different purposes. Therefore, the person of ordinary skill in the art 
would not combine the documents as asserted. 

Blatz also teaches that "Small amounts of dyes, pigments, and stabilizers were also 
present in this material." While there is no teaching of the specific amounts of these 
additives, again applicants point to the fact that Blatz is teaching use of "small" amounts of 
these additives and does not disclose which ones or suitable amounts. Certainly there is no 
basis for concluding that this teaching would lead the person of ordinary skill in the art to read 
into the claims that use of mineral filler in an amount of from about 10 to about 45 weight 
percent of the total composition to a thermoplastic polyamide composition. Moreover, the 
person of ordinary skill in the art would not consider those amounts of additives to have the 
significant impact on the composition that the larger amounts used in this invention provide. 

Applicants also point out that the Action pointing to column 4, lines 27-3 1 in support 
of the rejection does not make sense. That portion refers to the amount of the plasticizer in 
the polyvinyl butyral. The specification and claims of Blatz describe a plasticized polyvinyl 
butyral, containing 15-35 weight % plasticizer. Thus, this portion of the specification is 
referring to the composition of the plasticized polyvinyl butyral, not to addition of an additive. 

In fact, considering the above teachings, applicants submit that addition of 10% or 
more of mineral filler materially affects the basic and novel characteristic(s) of the claimed 
invention, and point to the examples of the invention in support of this point. The person of 
ordinary skill in the art is led away from using such a large amount of filler by Blatz given the 
use of the phrase "consisting essentially of in conjunction with teachings of using very small 
amounts of items other than the specific items mentioned in Blatz. 

Applicants also point out that Blatz was filed after Hedrick, so clearly Blatz would 
have had the knowledge of Hedrick available. Therefore, Blatz' s choosing to exclude the use 
of fillers as claimed must be construed in view of the fact that Blatz made that choice despite 
the earlier teachings of Hedrick, thus supporting the assertion that Blatz not only chose to 
exclude things other than those described in its specification, but did so despite the earlier 
teachings of Hedrick. 

For the above reasons alone, the rejection under 103 should be withdrawn. 

(2) Second, applicants point out that Hedrick is describing a composition comprising 
nylon and mineral filler, but does not teach use of from about 5 to about 30 weight percent of 
a free-flowing toughener comprising from about 20 weight percent to about 95 weight percent 
polyvinyl butyral. There is nothing in either Blatz or Hendrick that would indicate the 
compatibility of the toughener in filled systems, and thus there is nothing that would motivate 
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the person of ordinary skill in the art to combine the cited patents as in the rejection. It is 
noted that the final Action concludes that since Hedrick teaches uses of silane coupling agent 
along with use of the fillers there is no issue, but fails to point to anything in Hedrick or Blatz 
that establishes that the mention of use of a silane coupling agent would be considered by the 
person of ordinary skill in the art to combine the documents as in the rejection. In particular, 
the Action fails to establish why this disclosure of Hedrick would motivate the person of 
ordinary skill in the art to the claimed invention, particularly given the lack of teachings 
concerning compatibility and the fact that the person of ordinary skill in the art would be 
disregarding the express teachings of Blatz. Applicants submit that the Action completely 
fails to point to any teachings in either reference concerning compatibility or to explain the 
basis for its conclusions. Thus, applicants submit that the rejection is improper. 

(3) Third, Applicants also submit that the claimed invention provides an unexpected 
balance of both strength, as demonstrated by flexural modulus (stiffness), and impact, as 
demonstrated by notched izod. This can be seen by comparing the invention with nylon 6 and 
nylon 6,6 data. Applicants submitted a detailed argument concerning this point in their prior 
response, and applicants' position was dismissed in the Action. The Action states that 
"Applicants must recognize that it is well known in the art of polymer composite materials 
that when a toughener is added to plastic materials, the plastic materials are expected to be 
improved in mechanical properties such as Notched Izod Impact properties." Based upon 
this, the Action states that applicants' arguments are not persuasive. 

The Action totally ignores the fact that the data presented shows a general trend in the 
literature for nylon 6 and nylon 66, including impact grades, is for addition of mineral to 
provide an increase in strength (stiffness) and a significant decrease in impact . The data 
presented shows that this trend can be unexpectedly reduced by adding the tougheners of this 
invention. In fact, Example 4 actually obtained better impact than would be expected based 
upon the literature data. 

Concerning this point, please note that the Action discusses the data as if it merely 
compares data obtained with the system of the invention and nylon 66. Applicants' present 
data showing nylon, mineral filled nylon, impact grade nylon and mineral filled impact grade 
nylon that shows that addition of mineral to provide an increase in strength (stiffness) and a 
significant decrease in impact, whereas the data presented shows that this trend can be 
unexpectedly reduced by adding the tougheners of this invention. 

In order to provide a comparison, applicants have compared data in the patent 
application with data available in the public domain. Much of the data concerning nylon 6 
and nylon 6,6 was obtained from Mat Web http://www.matweb.com/ . Data is also presented 
from the DuPont Zytel® Nylon Resin Product and Properties Guide, available at 
http://www.Dlastics.dupont.com/Dlastics/pdflifa locate=e 
n US. 



w 
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In order to view the comparison, applicants have provided the following table 
summarizing the data in the patent application and public domain information. Please note 
that in some cases the Notched Izod data was multiplied by 1 00 in order to present all of the 
data in J/m units (instead of presenting some in J/cm). Please also note that the data is not 
intended to show comparison measured using the same techniques and equipment, and instead 
is intended to show trends. 
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Nylon 6, Impact Grade 


1.6* 


680* 


Nylon 6, Mineral Reinforced, 
Impact Grade 




160* 


Nylon 66 


2.4* 


150* 


Nylon 66, 10% Mineral 
Filled 


A O* 
H-.Z 


CO* 


Nylon 66, 20% Mineral 
Filled 




HO 


Nylon 66, 30% Mineral 
Filled 


7 1 * 


1 00* 

1 \J\J 


Nylon 66, 40% Mineral 
Filled 


6.7* 


60* 


Nylon 66, Impact Grade 


2.1* 


550* 


Nylon 66, Mineral Filled, 
Impact Grade 




/o 


Nylon 6,6 - Zytel® 101 (from 
MatWeb) 


2.83 




Nylon 6,6 - Zytel® 101, 30% 
Mineral Filled (from 
MatWeb) 


6.55 


- 


Zytel® 101 (from DuPont 
literature) 


2.83 


53 . 


60% Zytel® 101 Nylon, 40% 
Mineral - Comparative 
Example 2 


4.95 


44.5 


51% Zytel* 101 Nylon, 40% 
Mineral, 9% Free-Flowing 
Toughener - Ex. 1 


4.43 


45.8 


48% Zytel* 101 Nylon, 40% 
Mineral, 12% Free-Flowing 
Toughener - Ex. 2 


3.93 


48.7 


42% Zytel® 101 Nylon, 40% 
Mineral, 1 8% Free-Flowing 
Toughener - Ex. 3 


2.71 


45.7 


42% Zytel* 101 Nylon, 40% 
Mineral, 1 8% Free-Flowing 
Toughener (9% polyolefin 
having anhydride 
functionality) - Ex. 4 


3.02 


57 



* Average 



f 
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From the above, it can be seen that the general trend shown in the literature for nylon 6 
and nylon 66, including impact grades, is for addition of mineral to provide an increase in 
strength (stiffness) and a significant decrease in impact. Unexpectedly this trend can be 
reduced by adding the tougheners of this invention. In fact, Example 4 actually obtained 
better impact than would be expected based upon the literature data. 

To better understand the data, consider this excerpt from the above table: 



Sample 


Strength 
Flexural Modulus (Gpa) 


Impact 
Notched Izod (J/m) 


Nylon 66 


2.4* 


150* 


Nylon 66, 10% Mineral 
Filled 


4.2* 


89* 


Nylon 66, 20% Mineral 
Filled 


6.1* 


46* 


Nylon 66, 30% Mineral 
Filled 


7.1* 


100* 


Nylon 66, 40% Mineral 
Filled 


6.7* 


60* 


Nylon 66, Impact Grade 


2.1* 


550* 


Nylon 66, Mineral Filled, 
Impact Grade 


4.6* 


76* 



From this table, it can be seen that addition of impact modifier increases the average Notched 
Izod value for Nylon 66 polymers. That is, the average Notched Izod rises from 150 J/m to 
550 J/m. However, when mineral filler is added the Notched Izod values are substantially 
lower than the values obtained with Nylon 66 by itself. From the data, it appears that the 
mineral filler seems to destroy the benefit obtained with the impact modifier. 

Comparing the literature value for Zytel® 101 nylon resin to the value of Comparative 
Example 2, it can be seen that the mineral filler also reduces the impact values obtained with 
Zytel® 101 nylon resin. However, when the toughener of the invention is used in mineral 
filled systems, the impact values are comparable or better than those obtained with Zytel® 101 
nylon resin by itself. This result is unexpected. 

For all of the above reasons, applicants respectfully request withdrawal of the rejection 
of the claims as obvious over Blatz in view of Hedrick. 
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Conclusions 

For the above reasons, Appellants respectfully submit that claims 1 through 21 are in 
condition for allowance. Accordingly, Appellants respectfully request that the Board reverse 
the final rejections of claims 1 through 21 under 35 U.S.C. § 103(a), and remand the 
application to the Examiner for passage to issue. 

Please charge Appellants' Appeal Brief fee ($500.00) and any additional fees that may 
be due in connection with this Appeal Brief, or render any credits, to Deposit Account 
04-1928 (E. I. du Pont de Nemours and Company). A fee sheet is submitted herewith. 

Respectfully submitted, 

Mark D. Kuller * 
Attorney for Applicants 
Registration No.: 31,925 
Telephone: (302) 892-1354 
Facsimile: (302) 992-3257 



Dated: January 12. 2007 
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Appendix A - Claims Appendix 

1. A thermoplastic polyamide composition comprising: (a) from about 5 to about 30 
weight percent of a free-flowing toughener comprising from about 20 weight percent to about 
95 weight percent polyvinyl butyral; (b) 95 to 25 weight percent polyamide that is melt 
processible below about 320°C and which has a number average molecular weight of at least 
5,000; (c) a mineral filler in an amount of from about 10 to about 45 weight percent of the 
total composition; and (d) optionally a coupling agent. 

2. The composition of Claim 1 wherein the toughener comprises one or more 
polymers having anhydride functionality or one or more polymers having carboxylic acid 
functionality. 

3. The composition of Claim 1 wherein the toughener additionally comprises a 
non-reactive polymer. 

4. The composition of Claim 3 wherein the non-reactive polymer is selected from 
the group consisting of polyethylene, polypropylene, polyvinylchloride, nylon, olefinic 
copolymers, and mixtures thereof. 

5. The composition of Claim 1 wherein the filler is a mineral selected from the 
group consisting of calcined clay, metal carbonates, titanium dioxide, wollastonite, or talc. 

6. The composition of Claim 1 comprising the coupling agent wherein the 
coupling agent is an aminosilane compound and is included in an amount of from about 0.1 to 
about 1 wt%. 

7. The composition of Claim 1 wherein the polyamide is selected from the group 
consisting of Nylon 6; Nylon 11; Nylon 12; Nylon 66; Nylon 6, 10; Nylon 12, 12; and 
copolymers of epsilon-caprolactam with hexamethylenediamine and adipic acid. 

8. An article prepared from the composition of Claim 1 . 

9. The article of Claim 8 wherein the article is selected from articles in the group 
consisting of: toys; furniture; cars; trains; automobiles; appliances; boats; acoustic tiles; 
acoustic flooring; walls; ceilings; roofs; and, roofing materials. 

10. The composition of Claim 2 wherein the filler is a mineral selected from the 
group consisting of calcined clay, metal carbonates, titanium dioxide, wollastonite, or talc. 

1 1 . The composition of Claim 4 wherein the filler is a mineral selected from the 
group consisting of calcined clay, metal carbonates, titanium dioxide, wollastonite, or talc. 

12. The composition of Claim 6 wherein the filler is a mineral selected from the 
group consisting of calcined clay, metal carbonates, titanium dioxide, wollastonite, or talc. 

13. The composition of Claim 7 wherein the filler is a mineral selected from the 
group consisting of calcined clay, metal carbonates, titanium dioxide, wollastonite, or talc. 
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14. The composition of Claim 1 1 wherein the polyamide is selected from the group 
consisting of Nylon 6; Nylon 1 1; Nylon 12; Nylon 66; Nylon 6, 10; Nylon 12, 12; and 
copolymers of epsilon-caprolactam with hexamethylenediamine and adipic acid. 

15. The composition of Claim 12 wherein the polyamide is selected from the group 
consisting of Nylon 6; Nylon 1 1; Nylon 12; Nylon 66; Nylon 6, 10; Nylon 12, 12; and 
copolymers of epsilon-caprolactam with hexamethylenediamine and adipic acid. 

16. An article prepared from the composition of Claim 2. 

17. An article prepared from the composition of Claim 5. 

1 8. An article prepared from the composition of Claim 14. 

19. An article prepared from the composition of Claim 15. 

20. The article of Claim 8 wherein the article is selected from articles in the group 
consisting of: toys; furniture; cars; trains; automobiles; appliances; boats; acoustic tiles; 
acoustic flooring; walls; ceilings; roofs; and, roofing materials. 

21 . The composition of Claim 1 wherein the toughener comprises one or more 
polymers having anhydride functionality. 
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Appendix B - Evidence Appendix 

Applicants presented evidence in the patent application and submitted evidence available in 
the public domain during patent prosecution. (Applicants did not submit any evidence pursuant to 37 
CFR 1.130, 1.131, or 1.132.) The evidence in the specification is presented at pages 10-14ofthe 
application. Please note that the tables were amended to correct errors during prosecution. Copies of 
the revised tables are included herein. The evidence from the examples and the public domain were 
discussed in the Amendment dated July 21, 2006. 

The tables in this Appeal Brief were previously presented in responses to Office Actions and 
are included above. 

In the Revised Amendment dated April 7, 2006, applicants presented the following 
replacement Table 2: 



Table 2 

Effect of Saline on ECOCITE™ Blends with Mineral Filled 

Polyamide 




Ex 5 


Ex 6 


Ex 7 


Ex 8 


Zytel® 101 


51 


48 


42 


42 


Silane Silquest® 
A1100 


0.2 


0.2 


0.2 


0.2 


ECOCITE™ H (Wt%) 


9 


12 


18 


9 


Fusabond® A 
MG423D 








9 


Translink® HF900 


40 


40 


40 


40 


Melt Viscosity @ 
280°C/2487 s _1 
(Pa-s) 


2337 


2124 


1860 


2125 


NI @ 23°C (kJ/m 2 ) 


3.86 


4 . 66 


3.76 


4.26 


NI @ 23°C (J/m) 


30. 71 


37 . 1 


30.03 


34.2 


UNI @ 23°C 
(kJ/m2) 


60 


59.23 


48.39 


47.98 


UNI @ 23°C (J/m) 


601.22 


592. 93 


484.39 


480. 73 


TS EL-B (%) 


5.6 


4 . 455 


6.204 


8 . 33 


TS-B (Mpa) 


77 .868 


70.48 


66.237 


39. 539 


TS-B (psi) 


11301. 635 


10229. 343 


9613. 563 


5738 . 618 


TS-Y (Mpa) 


77. 947 


70. 56 


66.298 


39.6 


TS-Y (psi) 


11313. 104 


10240. 886 


9622.41 


5747.502 


Flex Mod (Gpa) 


6.228 


5. 664 


5.778 


3. 354 


Flex Mod (psi) 


903983 


822127 


838608 


486765 


Torque (%) 


54 


57 


58 


61 



In order to provide a comparison, applicants have compared data in the patent application with data 
available in the public domain. Much of the data concerning nylon 6 and nylon 6,6 was obtained from 
MatWeb http://www.matweb.com/. Data is also presented from the DuPont Zytel® Nylon Resin 
Product and Properties Guide, available at 
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http://www.plastics.dupont.com/plastics/pdflit/americas/^ 

e=en_US. Copies of printouts of these web pages were previously submitted and additional 
copies are enclosed herewith. 

Copies of Blatz (U.S. Pat. No. 5,770,654) and Hedrick et al. (U.S. Pat. No. 3,419,517) 

are enclosed herewith. 

Documents Enclosed Herewith 

Blatz (U.S. Pat. No. 5,770,654) 

Hedrick et al. (U.S. Pat. No. 3,419,517) 

DuPont Zytel® Nylon Resin Product and Properties Guide, 

http://www.plastics.dupont.com/plastics/pdflit/americas/zytel/231094d.pdf7GXHC locale=en US 

Overview -Nylon 6, Unreinforced, MatWeb, The Online Materials Database, http://www.matweb.com/ 

Overview - Nylon 6, 30% Mineral Filled, The Online Materials Database, http://www.matweb.com/ 

Overview — Nylon 6, 40% Mineral Filled, MatWeb, The Online Materials Database, http://www.matweb.com/ 

Overview — Nylon 6, Impact Grade, MatWeb, The Online Materials Database, http://www.matweb.com/ 

Overview -Nylon 6, Mineral Reinforced, Impact Grade, MatWeb, The Online Materials Database, 

http://www.matweb.com/ 

Overview - Nylon 66, Unreinforced, MatWeb, The Online Materials Database, http://www.matweb.com/ 
Overview -Nylon 66, 10% Mineral Filled, MatWeb, The Online Materials Database, 

http://www.matweb.com/ - 

Overview - Nylon 66, 20% Mineral Filled, MatWeb, The Online Materials Database, 

http://www.matweb.com/ 

Overview - Nylon 66, 30% Mineral Filled, MatWeb, The Online Materials Database, 

http://www.matweb.com/ - 

Overview - Nylon 66, 40% Mineral Filled, MatWeb, The Online Materials Database, 

http://www.matweb.com/ - 

Overview - Nylon 66, Impact Grade, MatWeb, The Online Materials Database, http://www.matweb.com/ 
Overview - Nylon 66, Mineral Reinforced, Impact Grade, MatWeb, The Online Materials Database, 

http://www.matweb.com/ 

Overview - DuPont Zytel® 101 NC010 Nylon 66, MatWeb, The Online Materials Database, 

http://www.matweb.com/ 

Overview - DuPont Zytel® FR70M30V0 NC010 Nylon 66, 30% Mineral Filled, MatWeb, The Online 

Materials Database, http://www.matweb.com/ 

Overview - DuPont Zytel® FR70M30V0 BK010 Nylon 66, 30% Mineral Filled, MatWeb, The Online 

Materials Database, http://www.matweb.com/ 

Revised Amendment dated April 7, 2006 - 

US 2004-0266931 Al (published version of U.S. Application No. 10/799,056) 



Product and Properties Guide 




Zytel' 

nylon resin 




Start 

with 

DuPont 



Zytel® is the DuPont trademark for the many 
different nylon resins that the company makes. 
Zytel® nylon resins are thermoplastic poly- 
amides. Since their invention by DuPont over 
50 years ago, they have been the most widely 
used of all engineering plastics. They are 
tough, withstand repeated impact, and are 
highly resistant to abrasion and most chem- 
icals. Molded articles retain their shape at 
elevated temperatures, are strong in thin 
sections, and have low coefficients of friction. 
Many compositions are rated V-2 by Under- 
writers Laboratories Subject 94. Some also 
qualify for the V-0 rating. 

The principal Zytel® nylon resins may be 
divided by chemical composition into three 
basic groups — nylon 66, nylon 612, and co- 
polymers, all of which may be modified to give 
special properties. Compositions in any of 
these groups may also be made with different 
molecular weights. 

Properties such as melting point, water absorp- 
tion, and modulus of elasticity are determined 
primarily by the type of nylon. Impact resis- 
tance is affected by the type of modifier used 



(if any) and molecular weight of the nylon. 
Melt viscosity is determined mainly by mo- 
lecular weight. Various additives are used to 
enhance specific properties (e.g., heat resis- 
tance, weather resistance, color stability) and to 
improve processing (e.g., mold release, screw 
retraction). 

Zytel® nylon resins may be reinforced with 
glass fibers to increase their tensile strength, 
stiffness, and dimensional stability. 

In addition to the commercially coded compo- 
sitions, there are many "FE" coded resins 
designed to have specific attributes. Informa- 
tion concerning such compositions, as well as 
any other needs, can be obtained from your 
DuPont representative. 

Most of the solid granular material products are 
supplied in cylinder cut of 2.29 x 2.54 mm 
(0.090 x 0.100 in) nominal dimensions. Other 
Zytel® nylon resins are supplied in a nominally 
rectangular cut approximately 3.18x3.18x 
1.58 mm (V* x V% x Vie in). Some compositions 
are available in colors. 
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Table 1 



Compositions 



Designation 


Description 


Characteristics and Major Uses 


Nylon 66— Melt at 262°C (504°F)— Stiff and strong over a wide range of temperatures. Excellent toughness and 
chemical resistance. 


Zytel® 101 


General Purpose— 
Unlubricated 


Basic nylon 66. Unmodified nylon 66 of molding viscosity. 
The industry standard. 


Zytel® 101 L 


General Purpose- 
Lubricated 


A nylon 66 lubricated for improved machine feed and mold 
release characteristics. Widely used in injection molding for 
mechanical parts, consumer products, etc. 


Zvtel® 101F 


General Purpose — 
Fast Cycle 


A non-nucleated nylon 66 for optimum molding 
performance. 


Zvtel® 103HSL 


Heat Stabilized — 
Lubricated 


New, improved heat stabilized nylon 66 designed to retard 
embrittlement at high service temperatures. Has a 140°C 
(284°F) UL rating for electrical use. Optimum stabilization for 
heat life and good electrical properties. Lubricated for 
improved machine feed and mold release. 


Zytel* 105 BK010A 


Weather Resistant 


Contains well-dispersed carbon black for maximum 
resistance to weathering. 


Zytel <s 122L 


Hydrolysis Resistant 


Stabilized against hydrolysis and oxidation. For long-term 
exposure to hot water. Lubricated. 


Zytel* 132F 


Lubricated, Nucleated 
Fast Cycle 


Internally lubricated and lightly nucleated for high 
productivity. 


Zytel® 42A 


High Viscosity 
for Extrusion 


For extrusion into rod, tubing, and complex shapes. Can be 
molded into parts requiring high impact resistance. 


Modified Nylon 66— Melt at 262°C (504°F)— Like nylon 66 with added impact resistance and flexibility. 


Zytel® 408L 


General Purpose — 
Lubricated 


A lubricated modified nylon 66 with superior toughness and 
improved mold release. 


Zytel® 408HS 


Heat Stabilized 


A new, improved heat stabilized modified nylon 66. 


Zyter*3189 


General Purpose 


Impact strength between Zytel® 408 and Zytel® ST801. 


Super Tough Nylons— Melt at 262°C (504°F)— Highest impact resistance of any engineering thermoplastic. 


Zytel* ST801 


General Purpose 


Outstanding impact resistance. Good moldability. 


Zytel*ST801 BK010 


Weather Resistant 


Contains well dispersed carbon black for maximum 
resistance to weathering; outstanding impact resistance. 


Zytel" ST801HS 


Heat Stabilized 


Heat stabilized version of Zytel® ST801. 


Nylon 612— Melt at 217°C (423°F)— Low moisture absorption and excellent dimensional stability. 


Zytel°151L 


General Purpose- 
Lubricated 


A nylon 612 lubricated for improved machine feed and mold 
release. 


Zytel* 153HSL 


Heat Stabilized- 
Lubricated 


Heat stabilized Zytel® 158L to retard embrittlement at high 
service temperatures. Primarily for wire jacketing. 


ZyteP157HSL BK01C 


I Weather and Heat 
Resistant — Lubricated 


Contains well-dispersed carbon black for maximum 
' resistance to weathering. Heat stabilized. Lubricated for 
improved machine feed and mold release. 


ZytelM58L 


General Purpose- 
Lubricated 


Higher melt viscosity and greater toughness than Zytel® 151L. 
Lubricated for improved machine feed and mold release. 



(continued) 



Table 1 

Compositions (continued) 



Designation 



Description 



Characteristics and Major Uses 



Glass-reinforced Nylons— Very high strength, stiffness, and toughness. Excellent creep resistance and 



Zytel® 70G13L 
70G33L 
70G43L 


General Purpose 
Nylon 66 


Nylon 66 reinforced with 13, 33 and 43% short glass fibers. 
Lubricated for improved machine feed and mold release. 


Zytei* 70G13HS1L 
70G33HS1L 


Heat Stabilized 


Heat stabilized nylon 66 reinforced with 13 and 33% 
short glass fibers. Lubricated. 


Zytel* 70G33HRL 


Hydrolysis Resistant 


Hydrolysis and oxidation resistance nylon 66 with 33% 
short glass fibers. Lubricated. 


Zytel® 71G13L 
71G33L 


Impact Modified 


Impact modified nylon 66 with 13 and 33% short glass 
fibers. Greater dimensional stability. Lubricated. 


Zytel* 71G13HS1L 


Impact Modified, 
Heat Stabilized 


Heat stabilized and Impact modified nylon 66 with 13% 
short glass fibers. Excellent toughness and outstanding 
dimensional stability. 


Zytel* 72G13L 
72G33L 
72G43L 


Nylon Copolymer, 
Heat Stabilized 


Nylon 66/6 copolymer reinforced with 13, 33 and 43% glass 
fibers. Improved surface appearance. 


Zytel® 72G13HS1L 


Nylon Copolymer, 
Heat Stabilized 


Heat stabilized nylon 66/6 copolymer reinforced with 13% 
glass fibers. 


Zytel 9 74G13L 
74G33L 
74G43L 


Improved Surface 


Nylon 66 and nylon 6 co-melt reinforced with 13, 33 and 
43% glass fibers. Improved surface appearance and 
excellent mechanical properties. 


ZyteP 77G33L 
77G43L 


General Purpose 
Nylon 612 


Nylon 612 reinforced with 33 and 43% short glass fibers. 
Excellent toughness and outstanding dimensional stability. 


Zytel 5 * 8018 

80G33L 


Toughened, 
General Purpose 


Nylon 66 with outstanding impact resistance based on 
DuPont supertough technology. Reinforced with 14 and 
33% short glass fibers. 


Zytel* 801 8HS 

80G33HS1L 


Toughened, 
Heat Stabilized 


Heat stabilized, toughened nylon 66 reinforced with 14 
and 33% short glass fibers. 


Zytel® 82G33L 


Nylon Copolymer, 
Toughened 


Nylon 66/6 copolymer available in 33% glass content by 
weight. Superior impact resistance, excellent surface 
appearance. 


Flame-retarded Nylons 


Zytel* FR 


Flame Retarded* 


Several compositions are available that have been 
modified to improve flame and/or ignition resistance 
(as measured by UL rating, glow wire or LOI) relative 
to unmodified counterparts. 



♦Note: Does not indicate combustion characteristics under actual fire conditions. 
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Table 2 

Properties of Zytel® Nylon Resins 



Property* 



ASTM 
Method 



Unit 



Nylon 66- 



General Purpose 



ZytelMOl 
ZytelMOTL 



DAM 



50% RH 



Fast Cycling 



Zytel»101F 



DAM 



High Molecular WL 



Zytel*42A 



DAM 



50% RH 



Weather Resistant 



Zytel°105 
BK010A 



DAM 



50% RH 



Tensile Strength 
-40°C 
-40°F . 

23°C 

73°F 

77°C 
170°F 
121°C 
250°F 

Yield Strength 
-40°C 
-40°F 

23°C 

73°F 

77°C 
170°F 
121°C 
250°F 

Elongation at Break 
-4d°C(-« 0 F) 
23°C (73°F) 
77°C(170°F) 
121 °C (250°F). 
Elongation at Yield 
-40°C (-40°F) 
23°C (73°F) 
77 e C (170°F) 
121 °C (250°F) 
Shear Strength . 
* 23°C (73°F). :. 



D638 



0 638 



Flexural Modulus 
^0°C 
-40°F 
23°C 
73°F 
77°C 
170°F 
121°C 
250°F 

Compressive 
Stress at 1% . 
Deformation <"••> 

Deformation 
Under Load 

13.8 MPa 50°C 

2,000 psi 122°F 

Heat Deflection Temp.< ; ; : 
1.8 MPa 
264pst 

0.5 MPa - , 
66 psi 



D.638 



D638 



D732 



D790 



D695 



D621 



D648 



Brittleness Temp. 

Izod Impact Strength.; *-\ 

-4o°c: . ■•' 

23°C 
73°F 

Tensile Impact Strength 
Long Specimen 

23°C 

73°F 
Short Specimen 

23°C 
. 73°F 



D746 



D256 



D1822 



MPa 

psi 
MPa 

psi 
MPa 

psi 
MPa 

psi 

MPa 

psi 
MPa 

psi 
MPa 

psi 
MPa 

psi 

% 

\% 
% 

% 
% 
% 
% 
MPa 



MPa 

psi 
MPa 

psi 
MPa 

psi 
MPa 

psi 

MPa 

psi 



113.8 
16,500 
82.7 
12,000 
62.1 
9,000 
4Z7 
6,200 

113.8 
16.500 
82.7 
12,000 
44.8 
6,500 
33.1 
4,800 

15 

60/ ;: 

£300 
£300 

4 
5 

30 
45 

66.2 
-9,600 



3,241 
470,000 
2,827 
410,000 

689 
100,000 

538 
78,000 

33.8 
4,900 . 



1.4 



90, 
194 

235- 

455:; 



°C 
°F 

J/rri 
ft lb/in 

J/nY. 
ft lb/in 



kJ/m ! 
ft lb/in 

kJ/m 3 
ft lb/in 1 



-80 
-112. 

32 
0.6 
53 
1.0 



504 
240 

157. 
75 



110.3 
16,000 
77.2 
11,200 
40.7 
5,900 
37.9 
5,500 

110.3 
16,000 
58.6 
8,500 
40.7 
5,900 
27.6 
4,000 

20 

: £300. 
£300 

. £300. 



25 
30 
40 



82.8 
12,000 



52' 



3,447 
500,000 

1,207 
175,000 

565 
82,000 

414 
60,000 



-65 
-85 

27 
0.5 
112 
2.1 



1,470 
700 

231 
110 



2,760 
400,000 



117.2 
17,000 
85.5 
12,400 
58.6 
8,500 
43.4 
6,300 

117.2 
17,000 
85.5 
12,400 
58.6 
8,500 
35.2 
5,100 

15 

90 . 
155 

200' "• 



5 

30 
30 

66.2 
9,600. 



111.0 
16,100 
77.2 
11,200 
40.7 
5,900 
32.4 
4.700 

111.0 
16,100 
59.3 
8,600 
40.7 
5,900 
32.4 
4,700 

35 

£300 
:£300 : 

>300 : 

5 

30 
30 
30 

614 
9,200 



128.9 
18,700 
90.3 
13.100 
62.1 
9,000 
47.6 
6,900 

128.9 
18,700 
90.3 
13,100 
47.6 
6,900 
34.5 
5,000 

10 

30 
145: 
£300' 

5 
5 

25 
45 

714 
10,500. 



90 
194 : 
235: : 
.455^ 



£53 
£1.0 



3,241 
470,000 
2.827 
410,000 

689 
100,000 

538 
78,000 

33.8 ; 
4,900... 



3 447 
500,000 
1,207 
175,000 

565 
82,000 

414 
60,000 

15:2 
; 2,200 



90. 
194' 
235 
,455 



3,516 
510,000 
2,964 
430,000 

724 
105,000 

552 
80,000 



1.2 



90 
194 
.240 
464 



-100 
-148 

32 
0.6 
64 
1.2 



536 
255 



-85 
-121 

27 
0.5 
133 
2.5 



-52 
-62 

37 
0.7 
43 
0.8 



117.2 
17,000 

62.1 
9,000 

50.3 
7,300 

42.1 
6,100 

117.2 
17,000 
62.1 
9,000 
39.3 
5,700 
30.3 
4,400 

15 
200 
250 
, £300 

5 

25 
30 
40 

68.9 
10,000 



1,310 
190,000 

586 
85,000 



-52 
-62 

32 
0.6; 
107 
2.0 



(continued) 



Table 2 

Properties of Zytel® Nylon Resins (continued) 



Property 6 



ASTM 
Method 



Unit 



Nylon 66* 



General Purpose 



ZytelMOl 
ZytejMOU 



DAM 



50% RH 



Fast Cycling 



ZytePIOIF 



DAM 



High Molecular Wt 



ZytelM2A 



DAM 



50% RH 



Weather Resistant 



Zytel* 105 
BK010A 



DAM 



50% RH 



Melting Point 

Coefficient of Linear 
Thermal Expansion* 

Specific Heat 
Thermal Conductivity" 



D3418 
0 696 



°C 
°F 

10^/F 

J/kgK 
Btu/lb-F 

W/m-K 
Btuin/h 



262 
504 

0.81 
0.45 

2,750 
0.65 

0.25 
1.7 



262 
504 



2,750 
0.65 



262 
504 

0.81 
0.45 

2,750 
0.65 

0.25 
1.7 



262 
504 



2,750 
0.65 

0.25 
1.7 



Volume Resistivity 

Dielectric Constant 
100 Hz 
10 s Hz 
10 6 Hz 

Dissipation Factor 
100 Hz 
10'Hz * 

10* Hz ."i 



D257 
D150 



ohm-cm 



10" 

4.0 

3.9 
3.6 

0.01 
0.02 
0.02 



10" 

8.0 
7.0 
4.6 

0.2 
0.2 
0.1. 



10" 

4.0 
3.9 
3.6 

0.01 
0.02 
0.02 



10» 

8.0 
7.0 
4.6 

0.2 
0.2 
0.1 



10" 

4.0 
3.9 
3.6 

0.02 
0.03 
0.03 



10" 

8.0 
7.0 
4.6 

0.13 
0.12 
. 0.06 



UL Rammability 
(Class)'* 
Oxygen Index* ; 



UL94 
D 2863 



94V-2 



94V-2 



94 HB 



94 V-2 



Specific Gravity 

Water Absorption * 
24 hr immersion , 
23°C(73°Ff 
Water Absorption 
Saturation 23°C (73°F) 

Hardness [Rockwell M 
Hardness Rockwell R 
Durometer Hardness ~ 
(bSc^e) ' /; ^-. j v 
Taber Abrasion 
CS-17 Wheel, 1000 g 

Mold Shrinkage, flow 
for. 3.i mm (V4 in) thick ; 
(apprbx); ' 



D792 
D 570 

D570 

D785; 
D785 
D 676 C 



28 



% 



mg/1000 
cycles 



1.14 
1.2 

8L5 

\ M79' 
R121. 
• 89 s 



,1.5 



31 



1.14 



"M59 
R108 

/: .82.; 

7 



R121 



1.14 
1.2 

8.5 

M80, 
R121 



-1.5 



25 



M60 
R108 



1.15 

1.2, 

8.5 

M87 

R121 



1.5 



31 



' M80 
R109 



Acid Resistance Limited; attacked by strong acids; general order of resistance 612>66>copolymers or 6 
Base Resistance Excellent at room temperature; attacked by strong bases at elevated temperatures 
Solvent Resistance Generally excellent; some absorption of such polar solvents as water, alcohols, and certain halogenated 
hydrocarbons causing plasticization and dimension changes 



(continued) 

• Many modified nylon 66 grades are similar in most properties to the unmodified resins. The he at- stabilized ZyteP 103HSL has mechanical properties similar to ZyteP 101. except for 
siightfy lower elongation. 

* Properties are measured DAM (dry as molded, with about (L2* water) or at 50% RH (U., equilibrated with the atmosphere at 50% relative humidity). These values are for natural color 
(NC0101 resins only. 

'These values obtained by first annealing the test bars for 30 min in oil at 50°C (90° F) below melting point of resin. 

tf These are approximate values. The coefficient of expansion is highly dependent on both temperature and moisture content 

•Thermal conductivity measured by Conco-Rtch apparatus. 

' Based on specimens 1.6 mm ^ in) thick. 

•This small scale test does not indicate combustion characteristics under actual fire conditions. 
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Table 2 



Properties of Zytel 9 Nylon Resins (continued) 











Nylon 66* 










Hydrolysis 


Nucleated 


















Resistant 


Fast Cycling 


Impact Modified 


Super Tough 














Zytel* 408L 


Zytel* ST801 






ASTM 
Method 




Zytel 9 122L 


Zytel 9 132F 


ZyteP 408HS 


Zytel* ST801HS 




Property* 


Unit 


DAM 


DAM 


DAM 


50% RH 


DAM 


50% nil 




Tensile Strength 












90.3 


80.0 


68.9 




-40°C 


D638 


MPa 


— 




104.1 




-40°F 


psi 


— 




15,100 


13,100 


11,600 


10.000 




23°C 




MPa 


82.7 


on 


62.1 


51.7 


51.7 


41.4 ■ 




73°F 




psi 


12.000 


13,000 


9,000 


7,500 


7,500 


6,000 




77°C 




MPa 


• — " 




43.4 


34.5 


40.7 






170°F 




psi 






6,300 


5,000 


5,900 






121°C 




MPa 






31.7 


27.6 


34.5 






250°F 




psi 






4,600 


4,000 


5,000 






Yield Strength 




















-40°C 1 


D638 


MPa 


— 


— 












-40°F 




psi 
















23° C 




MPa 






60.7 


51.7 






X 


73°F 




psi 








8 800 


7,500 






»- 


77°C 




MPa 








33.8 


26.2 


— 




CD 

z 


170°F 




psi i 







4,900 


3,800 







oc 


121°C 




MPa 







22.8 


20.7 






CO 


250°F 




psi 





— 


3,300 


3,000 


— 


— 




Elongation at Break 


■ 










20 


; 20 :, 


10 




r40°C(740°F) 


D 6381. 


%, 










,.' 23°C (73°FV v 




: % - ! 


50 


• .25. 


80 


270:: 


60 


210 . ■■ 




//. .u\i/u n 




% 






210 


. : 2300.?'- 


220 


. 170 




121 e C(250°F) 




% 






, ^300 


>3op ; 


275 






Flonnation at Yield 






















D638 


% 


— 





— 


— 


— 


— 




23°C (73°F) 




% 


— 





5 


15 








77°C M70°n 




% 


— 





«5U 


CO 


— 






i9i °r i?5o°Fi 




% 


— 







40 








Shear Strength 

" 23°C ' (73°F) , v 


-UJoZ 

■• '• , |*I?C : • 


. Mr a . 

psi 


\ •:■ — : • . 






-~- , 

'. ■» 


57.9 

o,*HJU 


.< 




Rexural Modulus 














1,965 


2,344 




-40°C 


D790 


MPa 






2,827 


3,309 




-W°F 




psi 







410,000 


480,000 


285,000 


340,000 




23°C 




MPa 


2,827 


3,100 


1,965 


1,103 


1,689 


862 




73°F 




psi 


410,000 


450,00 


285 000 


160 000 


245,000 


125,000 




77°C 




MPa 






552 


414 


476 


393 


Q. 


170°F 




psi 


— 


— 


80,000 


60,000 


69,000 


57,000 


LL 


121°C 




rvira 


— 




345 


345 


345 


324 


Li. 
QC 

o 


Z50 r 




psi 


— 


— 


50,000 


50,000 


50,000 


47,000 


Q 

z 


Compressive 


' P 695; . 


:MPa 










13.1 
1,900 


: '■— . . 


< 


Stress at 1% . r 




psi 






■-. . ■ 






NESS 


beformatipn , : , 


--' 


? * 










'■' * • 




Deformation 


















LL. 


Under Load 










1.4 








E 


13.8 MPa 50°C 


D 621 


% 














2,000 psi 122°F^ 




















Meat Deflection Jerri p.' J / 




y ■■ 




, 65* 


75'V* 




71 






1.8 MPa , 


. n CAD. ' 
U 04o ; 


''-op . 
-.. .v« • 


90 




— 




264 psi 






194 


149* 


167 


\ z 


... 160 






0 5 MPa *v V- 1 . . 

fwM , % v . \ • 




°C ; :.. 






230 




v,> : - 2i6v " ; • 








v-V'- ,■ 




,455 


V V - 455*- ' •/ 


» 446 




>-.^2i.M 


]}■:. — 




Brrttteness TemD 


D746 


°c 






-104 


-84 












°F 






-155 


-120 








Izod Impact Strength •• 




■■ ■ i * ■ 


! ■ 


* 


• 64,- - 


160 ' . 


139 




-40°C " « *V : • • *' 


D256V 


J/m 






. - •■• 69 






.ft lb/in 






1.3 


1.2 


3.0 


.. 16 


NESS 


: 23°C , 




J/m 


.' '.'53 


417 


230 


240 


907 


.1,068 


73°F. y •. 




.ftlb/iri 


1JD 


0.8 


4.3 




17 


20 . 


X 

C3 


Tensile Impact Strength 


















TOU 


Long Specimen 
23°C 


D1822 


kJ/m l 






550 


1,680 


588 


1,155 




73°F 




ft lb/in 1 






262 


800 


280 


550 




Short Specimen ':• 










.189 


265 








23°C 




• kJ/m» 












.73°f /■ « • - - 


- 


,ft lb/in 1 






' 90. \. 


,126;:; 







6 (continued) 



Table 2 

Properties of Zytel® Nylon Resins (continued) 











Nylon 61? 










Hydrolysis 
Resistant 


Nucleated 
Fast Cycling 


Impact Modified 


Super Tough 






ASTM 
Method 




ZytelM22L 


ZyteP132F 


Zytel* 408L 
Zytel»408HS 


ZyteP ST801 
Zytel»ST801HS 




Property 6 


Unit 


DAM 


DAM 


DAM 


50% RH 


DAM 


50% RH 




Metting Point 


D3418 


°C 
°F 


262 
504 


264 ! 
507 


263 
505 




263 
505 


— 


MAL 


Coefficient of Linear 
Thermal Expansion" 1 


D696 


10rVK 






0.81 
0.45 


— 


1.2 
0.67 




cc 

UJ 


Specific Heat 


















X 


Thermal Conductivity - 




W/m-K 
Btuin/h 
ft^F 


— 


— 


— 


— 


— 


— 




volume Kesistiviiy 


U Lot 


ohm-cm 


— 


— 


10 15 


10" 


10" 


10 ,s 


;trical 


Dielectric Constant 
100 Hz 
10* Hz 

ins u -f 
ilr HZ 


D150 




— 


— 


3.1 
3.1 
2.9 


5.9 
4.8 

3.3 


3.2 
3.2 
2.9 


5.5 
4.5 
3.2 


a 

LLl 


Dissipation Factor 
100 Hz 
10 s Hz 

io 6 hz ■;, 






. — 

".. . 


— 


.0.02 
0.02 
0.02. 


6.1 
0.11 
• 0.10 


0.01 
0.01 
0.02 


0.2 
0.1 
0.05 


FIAMMABIUTY 


UL Rammability 
(Classic 

Oxygen Index 8 ; -. > ; ( 


UL94 
, D 28B3 : 




94HB 


94V-2 


941 


IB 

20 


941- 

18 


IB 

19 . 




Specific Gravity 


D792 




1.14 


1.14 


1.09 




1.08 






Water Absorption 
24-hr immersion 
23°C (73° F) 


.U D/U.. 


■ .- 






12 




•■ 12- 


■' •■• ''. • *. 




Water Absorption 
Saturation 23°C (73°F) 


D570 


% 






™ 




6.7 




•LLANEOUS 


naraness nOCKweii ivi. . 
Hardness Rockwell R 
□urometer Hardness 
(D Scale) 


D 785 
D 785 
D676 




122 




. M71 .. 
R115 

83 ... 


M50 
R102 

. . 76 


. R112 


R89 


c 

Mi 

I 


Taber Abrasion 
CS-17WheeU000g 




mg/1000 
cycles 


— 










7 




Mold Shrinkage, flow 
for 3 2 mm (Vi m) thick 
(approx.) - x 










1.5; 




1.8; 




—J 


Acid Resistance Limited; attacked by strong acids; general order of resistance 612>66>copolymers or 6 






2 


Base Resistance Excellent at room temperature; attacked by strong bases at elevated temperatures . 






s 

UJ 
X 

CJ 


Solvent Resistance Generally excellent; some absorption of such polar solvents as water, alcohols, and certain halogenated 
hydrocarbons causing plasticization and dimension changes 



(continued) 



'Many modified nylon 66 grades are similar in most properties to the unmodified resins. These include the hydrolysis- resistant Zytel 6 122L, which has about 2-4 times the life in 
boiling water of the unstBbiloed resins. The heat-stabilized ZyteP 103HSL has mechanical properties similar to Zytel 6 101, except for slightly lower elongation. The internally 
lubricated Zytel 0 101F offers optimum injection molding productivity. 

"Properties are measured DAM (dry as molded, with about 02% water) or at 50% RH {i.e.. equilibrated with the atmosphere at 50% relative humidity). These values are for natural color 
(NC010) resins only. 

'These values obtained by first annealing the test bars for 30 min in oil at 50°C (30°F) below melting point of resin. 
'These are approximate values. The coefficient of expansion is highly dependent on both temperature Bnd moisture content 
•Thermal conductivity measured by Conco-Rtch apparatus. 
( Based on specimens 1.6 mm {% in) thick. 

'This small scale test does not indicate combustion characteristics under actual fire conditions. 
•As molded, not annealed; applies to Zytel 8 132F Heat Deflection Temperature on page 6. 
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Table 2 



Properties of Zytel* Nylon Resins (continued) 











Nylon 612 






ASTM 
Method 




Zytel* 


151L 


Zytel» 158L 


Zytel e 153HSL 




Property 6 


Unit 


DAM 


50% RH 


DAM 


50% RH 


DAM 


50% RH 




Tensile Strength 












93.1 


93.8 


93.1 




-40°C 


D638 


MPa 


93.8 


93.1 


93.8 




-40°F 




psi 


13,600 


13^00 


13,500 


13,500 


13,600 


13,500 




23°C 




MPa 


60.7 


52.4 


60.7 


60.7 


60.7 


60.7 




73°F 




psi 


8,800 


7,600 


9,800 ; 


8,800 


8,800 
40.7 


8,800 




77°C 




MPa 


40.7 


3b.S> 


40.7 


29.6 


_ — 




170°F 




psi 




r •inn 


5,900 


5,300 


5,900 






121°C 




MPa 






— 


— 




— 




250°F 




psi 






— I 


— 


— 


— 




Yield Strength 












93.1 


93.8 


93.1 




-40°C 


D638 


MPa 


93.8 


93.1 


93.8 




-40°F 




psi 


13,600 


13,500 


13,600 


13,500 


13,600 


13,500 




23°C 




MPa 


R07 


51.0 


60.7 


51.0 


60.7 


51.0 


GTH 


73°F 




psi 


8,800 


7,400 


8,800 


7,400 


8,800 


7,400 


77°C 




MPa 


29.7 


35.2 


29.6 


35.2 


29.6 


— 


z 

LU 


170°F 




psi 


4,300 


5,100 


4^00 


5,100 


4,300 


_ 


ae 


121°C 




MPa 














00 


250°F 




psi 


„ 















Elongation at Break 














15 


30 




-40°C(-40°F) 


■ D638 


% 


10 


20 . 


15 


30. 




23°C (73°F) . 






100 


. 250. 


150 . 


£300: ! 


150 


. £300 




77oP /17n°P\ 




% 


230 


- £300 


£300 . 


, ■ £300 


— .- ■ 


— '■• 




. 121 °C (250°F) 




% 






■— 


— 


' — 


— : 




Elongation at Yield 










8 


14 




14 




-40 °C {-40°F) 


D638 


% 


8 


10 


8 




23°C (73°F) 




% 


7 


30 


7 


40 


7 


40 




77°C (170°F) 




% 


30 


40 


30 


40 


30 


— 




121 °C (250°F) 




% 


— 




— 


— 


— 


— 




bnear atrengtn 


n 7^? 


JVIrd 


57:9/ 




. 59.3 


' 55.6 


. 593 1; • 






ooop" f7?0C\ , 
i. f«£V ■ \I3 r|.\- 


: ■ ■ ■■ 




8,400 . 


— rr 


8,600 


8,100 


8,600, ♦ 






Rexural Modulus 
















2,758 




-40°C 


D790 


MPa 


? **44 


2,758 


2,344 


2,758 




-40°F 




psi 


340,000 


400,000 


340,000 


400,000 


34W0 


400,000 




23°C 




MPa 


2,034 


1,241 


2,034 


1,241 


2,034 


1,241 




73°F 




psi 


295,000 


180,000 


nnc nnn 

zyb,uuu 


1 on nnn 
1 oU,UUU 


oqc nnn 


inn nnn 




77°C 




MPa 


414 


379 


414 


379 


414 






170PF 




psi 


60,000 


55,000 


en nnn 
ou,uuu 


cc nnn 


en nnn 




CL 
LL 


121°C 




Mr 3 


— 


— 










LU 

cc 






psi 


— 


— 












Compressive . ; ' 4 
Stress at 1% 
Deformation 


D695; 


MPa 


IE* 




ice.- • • 

-ID.D 




1RB 

. ID.D.. 




SANI 






;': : :.2,4op 




^400 


■ — ■ ;• 


2,400 


• •— 

■ 


CO 

u 


Deformation 




















Under Load 










1.6 




1.6 




1 


13.8 MPa 50°C 


D621 




1.6 












2,000 psi 122°F 
















■ ■■• ■ 




Heat Deflection I emp. c 


* j « 










' J*] . . ' . .." '..^ 
>t > • '• v : •' 


^ 90/ 






1 8 MPa .-. : 






\ 90 










264 psi "\ 




** oCv ^ 


194 


_ _ 




' " " •"" v., ; _. r 
• " . A »'..'*' 


194 






0 5 MPa 




'■ °cf 


inn 




v 180 




180 


— 




66 psi . s.' 






356;- 




356' 


;,r-- 


356 ; . 






Brittleness Temp. 


D746 


°c 




-107 


-126 


-109 


-126 


-109 






°F 


-185 


-160 


-195 


-165 


-195 


-165 




Izdd Impact Strength 






32 J 




,48 


32 


43 . 


32 




-40°C 


D256 


J/m. 


21 


CO 
CO 


-40°F : \ 


. ft Lb/in 


. 0.6 - 


0.4 « 


0.9 


0.6 \ 


0.8 


0.6 


23°C" ■ 




J/m . 


43 


69 


53 


. 75; 




75 


LU 

z 

X 


73°F 




ftlb/in 


6.8. 




1.0 


1.4 . 


1.0 


1.4 


u 


Tensile Impact Strength 


















e. 


Long Specimen 




















23°C 


D1822 


kJ/m> 
















73°F 




ft lb/in* 
















Short Specimen . 




















• 23°C 




kJ/m! 
















73°F 




ft lb/in* 















(continued) 
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Table 2 

Properties of Zytel® Nylon Resins (continued) 











Nylon 612 






ASTM 
Method 




ZyteP151L 


ZyteP158L 


Zytel 9 153 HSL 




Property b 


Unit 


DAM 


50% RH 


DAM 


50% RH 


DAM 


50% RH 


THERMAL 


Melting Point 

Coefficient of Linear 
Thermal Expansion 4 

Specific Heat 
Thermal Conductivity - 


D3418 
D696 


°C 
°F 

m/m/°C 
in/in/°F 

J/kgK 
Btu/lb-F 

W/mK 
Btuin/h 
ft'°F 


217 
423 

9 x10 s 
5x10* 

2,660 
0.63 

0.22 
1.5 




217 
423 

9x10 s 
5x10 s 

2,660 
0.63 

0.22 
1.5 




217 
423 

5x10-* 
5x10"* 

2,660 
0.63 

0.22 
1.5 




ELECTRICAL 


Volume Resistivrty 
Surface Resistivity 

Dielectric Constant 
100 Hz 
10 3 Hz 

ins U-* 
1U HZ 

Dissipation Factor 
100 Hz 
10'Hz 
10 B Hz 


D257 
0 257 

D 150 


ohm-cm 

nhm-nm 

Ul Mil vlll 


10" 

4.0 

. 4.0 
3.5 

0.02 
0.02 
0.02 


10 13 

6.0 
5.3 
4.0 

0.15 
0.15 
0.10 


10" 

4.0 
4.0 

3.5. 

0.02 
0.02 
0.02 


10" 

6.0 
5.3 
4.0 

0.15 
0.15 
0.10 


10" 
10 ls 

3.9 
3.3 
3.0 

0.02 
0.02 
0.02 


10" 
10" 


OAMMABIUTY 


UL Rammability ■' . » 
(Class)**-. >'\. 
Oxygen Index 0 


UL94;. 
D2863 




94V 2: 


. 94V-2 


94.V-2/ 


94V-2 


...94V-2 . 


. 94V-2 


MISCELLANEOUS i 


Specific Gravity 

Water Absorption 
24-hr immersion 
23 0 C(73 0 F) 

Water Absorption 
Saturation 23°C{73°F) 

Hardness Rockwell M 
Hardness Rockwell R 
□urometer Hardness 
(D Scale) 

Taber Abrasion. 
CS-47 Wheel, 10M g. 

Mold Shrinkage, flow 
for 3.2 mm (Kin) thick 
(approx.) 


D792 
D570 

D570" 

D785 
0785 / 
D676 

V 


m^/ibod 

cycles 
% 


: i 1 06, 
0.25 

3.0 
R 114 

1.3 


1;06 : . 

■ , • . ..■ * . 
R 103 V K 

6 


1.06 i 
0.25 

on 

O.U v 

R 114 
1.1 


1.06 

• R108 :: 

• 6 . 


1.06 \ 
0.25 

'/ • q n 

o.u . 

R.114 
1.1 


, 1.06 - 

— 
6 


-j 

•a: 
o 


/Acid Resistance , , Ljmite 
Base Resistance Excel! 


d;;attack'e< 
entat roo.r 


J by strpn 
t tempera 


g acids; genera 
ture;, attacked 1 


1 order of resist? 
sy strong bases 


ince612>66>cc 
at elevated ten 


)pipiymers ; or 6 
iperatures 






1 CHEMI 


Solvent Resistance./ Gener 
V> > ; f ^liydVo 


ally excell 
carbons c* 


ent; some 
jusihgpla 


absorption of s 
sticizabon and 


uch polar solve 
dimension chan 


its'aswater, a 
ges 


cohols/andcer 


tain halogenate 


d ; V , ' y 



(continued) 



• Many modified nylon 66 grades are similar in most properties to the unmodified resins. These include the hydrolysis-resistant ZyteP 122U which has about 2-4 times the life in 
boning water of the unstamped resins. The heat-stabilized Zyter 5 103HSL has mechanical properties similar to Zyter 101, except for slightly lower elongation. The internally 
lubricated ZyteP 101 F offers optimum injection molding productivity. 

b Properties are measured DAM (dry as molded, with about 02% water) or at 50% RH (Le.. equilibrated with the atmosphere at 50% relative humidity). These values are for natural color 
(NC010) resins only. 

'These values obtained by first annealing the test bars for 30 min in oil at 50*C lOT below melting point of resin. 
'These are approximate values. The coefficient of expansion is highly dependent on both temperature and moisture content 
'Thermal conductivity measured by Conco-Frtch apparatus. 
' Based on specimens 1.6 mm |Vu in) thick. 

"This small scale test does not indicate combustion characteristics under actual fire conditions. 
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Table 2 

Properties of Zytel® Nylon Res\ns(contmued) 











Glass-Reinforced 










Nylon 66 










Zytel 9 70G13L 
ZyteP70G13HS1L 


Zytel*70G33L 
Zytel»70G33HS1L 
Zytel t »70G33HRL 


Zytel»70G43L 




Property 1 


ASTM 
Method 


Unit 


DAM 


50% RH 


DAM 


50% RH 


DAM 


50% RH 


STRENGTH 


Tensile Strength 
-40°C 
-40°F 

23°C 

73°F 

77°C 
170°F 
121°C 
250°F 

Elongation at Break 

-40°C |-40°F) 
23°C (73°F) 
77°C (170°R 

121°C (250°R 

Shear Strength 
23°C{73°F) 


D636 

D638 
D 732 


MPa 

psi 
MPa 

psi 
MPa 

psi 
MPa 

psi 

% 
% 

% . 
% 

MPa, 
psi 


121 
17,500 

3 

. .76. 
11,000 


83 
12,000 

8 


214 
31,000 

186 
27,000 

110 
16,000 

3 

86 
12,500 


207 
30,000 

124 
18,000 

86 
12,500 

4 


252 
36,500 

207 
30,000 

121 
17,500 

86 
12,500 

2 

93 
13,500 


145 
21,000 

72 
10,500 

3 


STIFFNESS AND CREEP 


Rexural Modulus 
-40°C 
-40°F 
23°C 
73°F 
77°C 
170°F 
121°C 
250°F 

Hexural Strength 
|23°C(73°Fi 

Compressive 
Stress at 1% 
Deformation 

Deformation . 
Underload 
27 6MPa50°C > 
.4,000 psi 122°F ; • 

Heat Deflection Temp. 
1.8 MPa 
264 psi 
0.5 MPa 
66 psi 


D790 

. D790- 
D695 

\ D 621 . 
D648 


MPa 

psi 
MPa 

psi 
MPa 

psi 
MPa 

psi 

MPa 

psi 
MPa 
psi 

°C 
°F 
°C 
°F 


4,826 
700,000 

165 . 
24,000 - 

1.1 

243 
470 


2,758 
400,000 

— 


8,963 
1,300,000 

262' 
38,000.; 

0.8 

.■' ' ■ '•- • '■; 

249 
480 
260 
500 


6,205 
900,000 

— 


11,032 
1,600,000 

- 285, 
41,000 

07 

252 
485 

500 


8,274 
1,200,000 


I TOUGHNESS 


Izod Impact Strength - • 
-40°C 

;-40°F ■ ' 
23 6 C ■ " - . V, .v .: 

• 73 b F • y .') " • 

Tensile Impact Strength 

Long Specimen 
23°C 
73°F 

Short Specimen 
; 23°C 

. 73°F . 


D256 
D1822 


J/m " 
ft lb/in 
•j/m: 
ftib/iri 

kJ/m 2 
ft lb/in 1 

kJ/m*. 
ft Ib/ih 2 


• ■ : 48-: *; v '- 
0.9 


53 

- vi.o, 


\ in . ; " 

• Z2 


133 , 

V 2 5 . • 


J 

133. ■■' 

.2.5.--" 


187 .. 
•.: 3.5; 



(continued) 



10 



Table 2 

Properties of Zytel® Nylon Resins (continued) 



Property" 



ASTM 
Method 



Glass-Reinforced 



Nylon 66 



Unit 



Zytel»70G13L 
Zytel»70G13HSU 



DAM 



50% RH 



Zyte1»70G33L 
Zytel*70G33HSU 
Zytel* 7DG33HRL 



DAM 



50% RH 



Zytel»70G43L 



DAM 

262 
504 

0.22 
0.12 



50% RH 



Melting Point 

Coefficient of Linear 
Thermal Expansion 11 

Specific Heat 

Thermal Conductivity* 



D3418 
D696 



°C 
°F 

10-/K 

10^/F 



W/m-K 
Btuin/h 
ft lo F 



262 
504 

0.27 
0.15 



262 
504 

0.23 
0.13 



Volume Resistivity 
Dielectric Constant 

100 Hz 

10 s Hz 

10 s Hz 

Dissipation Factor 
100 1 Hz 
10?Hz' . 
10* Hz, 



D257 
D150 



ohm-cm 



1ff s 



4.5 
3.7 



0.02 
,0.02 



inflammability 
(Class)" 
Oxygen Index* 



UL94 
D 2863 



94 HB 



Specific Gravity 
Water Absorption 
24 hr immersion ^ 
23°C (73°F) 
Water Absorption 
Saturation 23°C (73°F) 
Hardness Rockwell M 
Hardness Rocicweli R 
Durometer Hardness 
(D Scale) x ; 

Taber Abrasion 
CS-17 Wheel, 1000 g 

Mold Shrinkage, flow 
for 3.2 mm (Va in) thick l ; 
{approx) tiv 



D792 
DCTO 

D570 

D785 
D785 
:D 676 



mg/1000 
cycles 



1.22 



7.1 

:M95?: 
R122 



•as. 



94 HB 



94 HB 



M84- 
R113 



12 



1.38 
; 0.7 

5.4 

Ml 01, 



0.2 



1.51 
6.6 

4.7 

:M103. 



14 



0.2 '• 



Acid Resistance Limited; attacked by strong acids; general order of resistance 612>66>copolymers or 6 
Base Resistance Excellent at room temperature; attacked by strong bases at elevated temperatures 
Solvent Resistance Generally excellent; some absorption of such polar solvents as water, alcohols, and certain halogenated 
hydrocarbons causing plasticization and dimension changes 



(continued) 

•Manv modified nylon 66 grades are similar in most properties to the unmodified resins. These include the hydrolysis-resistant ZytePipi. which has about W timer [Wr in boiling 
water ^ heat-stabilized Zytel- 1D3HSLh« mechanical properties similar to ZyteC 101. except for sfightfylower elongation. The mtemally lubricated 

ZyteP 101F offers optimum injection molding productivity. 

> p roperti es are measured 0AM (dry as molded, with about 0.2% water) or at 50% RH tie. equilibrated with the atmosphere at 50% relative humidity). These values are for natural color 
(NC010) resins only. 

'These values obtained by first annealing the test bars for 30 min in oil at 50°C (90°n below melting point of resin. 
"These are approximate values. The coefficient of expansion is highly dependent on both temperature and moisture content 
•Thermal conductivity measured by Conco-Fitch apparatus. 
1 Based on specimens \£ mm {% in) thick. 

"This small scale test does not indicate combustion characteristics under actual fire conditions. 
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Table 2 

Properties of Zytel® Nylon Resins (continued) 











Glass-Reinforced 










Impact Modified 






ASTM 
Method 




Zytel 8 71G13L 
Zytel* 71G13HS1L 


Zytel»71G33L 




Property 6 


Unit 


DAM 


50% RH 


DAM 


50% RH 


STRENGTH 


Tensile Strength 
-40°C 
-40°F 

23°C 

73°F 

77°C 

170°F 

III u 

250°F 

Elongation at Break 
-40°C M0°F) 

23°C (73°F) 

77°C (170°F) 
121°C {250°R 

Shear Strength 
23°C ; (73°F) . 


D638 

D638 
D732 


MPa 

psi 
MPa 

psi 
MPa 

psi 
MPa 

psi 

% 
% 
% 
% 

MPa . 

pir 


103 
15,000 

4 

62, 
. 9»0QP 


. 62 
9,000 

11 


152 
22,000 

3 

. 72 
10,500. 


110 
16,000 

4 


FNESS AND CREEP 


Rexural Modulus 
-40°C 
-40°F 
23°C 
73°F 
77°C 
170°F 
121°C 
250°F 

Rexural Strength' , ? : <■ 

23°C(73°F) 

Compressive 

Stress at 1% 

Deformation 

i • . «m 't. t - 


D790 

b.7?6 

■i/ v \* 
D695 


MPa 

psi 
MPa 

psi 
MPa 

psi 
MPa 

psi 

; MPa 
psi . 

MPa 

psi 

'. • . 


3,792 
550,000 

- ^**145:c' v '.,-! 
: 21,000 


2,068 
300,000 


6,895 
1,000,000 

228 
:• 33.000 


5,516 
800,000 

— 


CO 


Deformation 
Under Load 
. 27.6 MPa 50? C . . 
4 f 000psij22 o F * 

Heat Deflection Temp. 
1.8 MPa 
264 psi 
0.5 MPa 
66 psi 


D621 
D648 


< % 

°C 
°F 
°C 

| °F 


.1.1 ~ ' • 

232 
450 
255 
491 




1.3 

246 
475 
260 
500 




1 TOUGHNESS 1 


Izod Impact Strength" • 
-40°C; ' - :. 7 

-40°F • 

: . tqop. V 7 • ■ • •'. « , t*: 

73°F . 
Tensile Impact Strength 
Long Specimen 

23°C 

73°F 

Short Specimen 

.. 23°C >> 

• 73°F Vv\ . i-: & 


D,256f 

'. '• -* ■' 
D1822 


J/ni 
/"ft lb/in:; 
;>\j/m ; 
•ft lb/in' 

kJ/m J 
ft lb/in 1 

: kJ/m J 
ftlbTinl; 


1 7 V . 1 — ! ''- 
., : "'; ' 123 ; \ 

■ ,* i . • •■ \ i ' ' * '. j ■ • 


. i23» " 


" ■ ' ' 128 f „ 

2:4^ >• 


128 

2.4 \ '•*• 



(continued) 
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Table 2 

Properties of ZyteP Nylon Res\ns(continued) 











Glass-Reinforced 










Impact Modified 






ASTM 
Method 




ZyteP7lG13L 
Zytel»71G13HS1L 


Zytel»71G33L 




Property 6 


Unit 


DAM 


50% RH 


DAM 


50% RH 


THERMAL 


Melting Point 

Coefficient of Linear 
Thermal Expansion* 

Specific Heat 

Thermal Conductivity* 


D3418 
D696 


°C 
°F 

10-VF 

W/mK 
Btuin/h 
ft J -°F 


262 
504 

0.23 
0.13 


1 1 1 1 1 1 1 


262 
504 

0.18 
0.10 

— 


1 1 1 1 1 1 1 


ELECTRICAL 


Volume Resistivity 
Dielectric Constant 

100 Hz 

10* Hz 

10" Hz 

Dissipation Factor 
.IOOHz . 

10 s Hz . 

IP Hz ; . 


D257 
D150 


ohm-cm 


| III III 


III 1 M o 


10" 

4.2 
3.4 

0.02 
0.02 . 


1 1 1 II 1 3 


LA MMABIUTY 


UL Rammability 
(Class)** 
Oxygen Index* 


D2863 . 


UL94 

%' 


94 




94 


JB 


ISCELLANEOUS F 


Specific Gravity 

Water Absorption 
24-hr immersion 
23°C{73°R . 

Water Absorption 
Saturation 23°C (73°F) 
Hardness Rockwell M 
Hardness Rockwell R 
Durpmeter Hardness 


D792 
D 570 

D570 

-D785 
D 785 
D676 


■\ % 
.% 


1.18 

• ■ . • ' y " 
6.1 

M82 
R1 17 


> . ■ •. 

M66;.. 
R110 


1.35 

0.5./ 

4.6 

M96 
R122 


M90 
R118 


£ 


(D Scale) ,-• 

Taber Abrasion 
CS-17 Wheel, 1000 g 

Mold.Shnnkage, flow 
for 3 2 mm (Vi in) tfiick 
. (approx ) „ 




mg/1000 
cycles 

% 


r . /; 0.6; 


34 

■ • = r . , 


- °3 V 


36 


<t 

£ 
u. 
X 

u 


Acid Resistance Limited; attacked by strong acids; general order of resistance 61 2>66>copolymers or 6 
Base Resistance Excellent at room temperature; attacked by strong bases at elevated temperatures 
Solvent Resistance Generally excellent; some absorption of such polar solvents as water, alcohols, and certain halogenated 
hydrocarbons causing plastic ization and dimension changes 



(continued) 



' Many modified nylon 66 grades ere similar in most properties to the unmodified resins. These include the hydrolysis-resistant ZyteP 122L, which has about M times the life in 
boiling water of the unstayed resins. The heat-stabilized ZyteP 103HSL has mechanical properties similar to ZyteP 101 , except for slightly lower elongatjon. The internally 
lubricated ZyteP 101F offers optimum injection molding productivity. 

fc Properties are measured DAM (dry as molded, with about U% water) or at 50% RH (i.e. equilibrated with the atmosphere at 50% relative humidity). These values are for natural color 
(NC010) resins only. 

'These values obtained by first annealing the test bars for 30 min in oil at 50°C (30°F) below melting point of resin. 

* These are approximate values. The coefficient of expansion is highly dependent on both temperature and moisture content 

•Thermal conductivity measured by Conco-fitch apparatus. 

1 Based on specimens 1.6 mm VM in) thick. 

"This small scale test does not indicate combustion characteristics under actual fire conditions. 
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Table 2 

Properties of Zytel® Nylon Resins (continued) 





Property* 


ASTM 
Method 




Glass-Reinforced 




Nylon Copolymers 




Zytel* 72G13L 
Zytel* 72G13HS1L 


Zytel 0 72G33L 


ZyteP72G43L \ 


Unit 


DAM 


50% RH 


DAM 


50% RH 


. DAM 


50% RH 


STRENGTH 


Tensile Strength 
-AQ°C 
-40°F 
23°C 
73°F 
77°C 
170°F 
121°C 
250°F 

Elongation at Break 
-40°C M0°F) 

23°C (73°F) 

77°C{170°F) 
12rC{250°F) 

Shear Strength 
23°C(73°F) 


D638 

D638 
D732 


MPa 

psi 
MPa 

psi 
MPa 

psi 
MPa 

psi 

% 
% 
% 
% 

MPa 

psi . 


110 
16,000 

2.8 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 


186 
27,000 

4 


130 
19,000 

7 


207 
30,000 

3 


1 1 1 1 !• M M 


STIFFNESS AND CREEP 


Rexural Modulus 

-40°C 

-40°F 

23°C 

73°F 

77°C 

170°F 
121°C 

250°F 

Rexural Strength " . * 
23°C (73°F) 

Compressive 
Stress at 1% 
Deformation 

nbffirmatin'ri ■ "' ' 
UclUMMdUUH . / 

Underload - ; - 
27 6 MPa 5Q°C 
4,000 psi 122 D F 

Heat Deflection Temp. 
1.8 MPa 
264 psi 
0.5 MPa 

DO pSI 


D790 

D790. 
D695 

D 621 * 

••' . /»- 

D648 


MPa 

psi 
MPa 

psi 
MPa 

psi 
MPa 

psi 

MPa. 

psi 
MPa 

psi 

°C 
°F 
°C 

r 


4,830 
700,000 

170. 
25,000 
— 
— 

" ' s ' ' ' 

210 
410 
— 


1 1 1 1 J : Mil MINIM 


8,965 
1,300,000 

286 
41,500 

— 
— 

224 
436 


5,515 
800,000 

• — ' 

— 
— 

- •>'•.'" 
— -\ 
*■• ■'■ 

— 

— 


11,032 
1.600.000 

300 . 
.43,000 . . 

— 
— 

224 
435 






7,584 
1,100,000 

— 




Izod Impact. Strength. 


".' ■" ■ i 
D.256 V 


















' -nh°p ■"■».' ■**". • ■ 

r-HU. U » • • 


J/m 
















-40°F . 




ft lb/in 
















23°C r . . : 




J/m 


48 




123 


.164 


159 


212 ' 


CO 


73°F ,'• ;; : V^ ' 




ft lb/in 


0.9 




: . 2.3 


3.1/ 


3 


4 . 


CO 
LL 


Unnotched Impact 23°C 


D4812 


J/m 


426 




1,330 








X 


73°F 




ft lb/in 


8 




25 








CD 


Tensile impact Strength; , . 


















O 
H 


Long Specimen" 




















.".23°C^ 


D 1822 


£j/m' \ 
















•: 73°F : * 




ftib/ih 1 
















Short Specimen 




















23°C 




U/m» 
















73°F 




ft IbAin 2 















(continued) 
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Table 2 

Properties of Zytel® Nylon Resins (continued) 



Property* 



ASTM 
Method 



Unit 



Glass-Reinforced 



Nylon Copolymers 



Zytel*72G13L 
Zyte)»72G13HS1L 



DAM 



50% RH 



Zytel» 726331 



DAM 



50% RH 



Zytel»72G43L 



DAM 



50% RH 



Melting Point 

Coefficient of Linear 
Thermal Expansion - 

Specific Heat 
Thermal Conductivity* 



D3418 
D696 



°C 
°F 

m/m/°C 
in/in/°F 



W/m-K 
Btuin/h 
ft JO F 



238 
460 



238 
460 



233 
451 



Volume Resistivity. 

Dielectric Constant 
100 Hz 
10 3 Hz 
10* Hz 

Dissipation Factor 
100 Hz 
10 s Hz 
10 B Hz 



D257 
D 150 



ohm-cm 



UL FlammabilitY 
(Classy 

Oxygen Index* '.. 



UL94 
D 2863 



94 HB* 



94 HB 



94 HB 



% 



Specific Gravity 
Water Absorption 
24 hr immersion 
23°C{73°F) 

Water Absorption 
Saturation 23°C (73°F) 

Hardness Rockwell M , 
Hardness Rockwell R 
D urometer Hardness •; 
(D.Scale) 
Taber Abrasion 
CS-17 Wheel, 1000 g 

Mold Shrinkage' 

32 mm (ft in) thickness 

Row 

Transverse ;\ : t : ' 



D792 
D 570. 

D570 

D785: 
D785 
D676 



1.22 



1.36 



1.50 



%: 



D955 



mg/1000 
cycles 



0.3 



Acid Resistance Limited; attacked by strong acids; general order of resistance 61 2>66> copolymers or 6 
Base Resistance Excellent at room temperature; attacked by strong bases at elevated temperatures 
Solvent Resistance Generally excellent; some absorption of such polar solvents as water, alcohols, and certain halogenated 
hydrocarbons causing plasticization and dimension changes 



(continued) 

'Many modified nylon 66 grades are similar in most properties to the unmodified resins. These include the hydrolysis-resistant ZyteP 122L, which has about 2-4 times the life in 
boiling water of the unstabilized resins. The heat-stabilized ZyteP 103HSL has mechanical properties similar to ZyteP 101, except for slightly lower elongation. The internaDy 
lubricated Zytef* 101F offers optimum injection molding productivity. 

fc Properties are measured DAM (dry as molded, with about 0.2% water) or at 50% RH (le., equilibrated with the atmosphere at 50% relative humidity). These values are for natural color 
(NC010) resins only. 

e These values obtained by first annealing the test bars for 30 min in oil at 50°C i90°F) below melting point of resin. 
'These are approximate values. The coefficient of expansion is nighty dependent on both temperature and moisture content 
'Thermal conductivity measured by Conco-Frtch apparatus. 
' Based on specimens 1.6 mm (Mi in) thick. 

■This small scale test does not indicate combustion characteristics under actual fire conditions. 
•UL 94 HB rating only applicable to Zytel» 72G13HS1L 
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Table 2 

Properties of Zytel® Nylon Resinsfconr/nuedj 











Glass-Reinforced 










Improved Surface 






ASTM 
Method 




Zytel* 74G13L 


Zytel* 74G33L 


Zytel* 74G43L 




Propertv h 


Unit 


DAM 


50% RH 


DAM 


50% RH ! 


DAM 


50% RH 




Tensile Strength 




















-40°C 


n coq 
D t>3o 


rvtr a 


— 


— 






— 






-40°F 




psi 
















23°C 




Mra 


120 


— 


186 


121 


207 


— 




73°F 




psi 


17,500 


— 


27,000 


17,500 


30,000 


— I 








MPa 


— 


— 


— . 


— 


— 


— 


z 


170°F 




psi 





— 


— 


— 


— 


— 




121°C 




MPa 


— 


— 


— 


— 


— 


— 


z 

Ul 


250°F 




psi 


— 


— * 


— 


— 


— 


— 


ac 


Elongation at Break 


















Ifl 


-40 °C (-40° F) 


0 638 


% 















— 




23°C (73°F) 




% 


3 





4 


7 


3 


4 




77°C(170°F) 




% 




— 


— 


— 


— 


— 




12l°C(250°F) 




% 


— 


— 


— 


— 


— 


— 




Shear Strength 




D732 


MPa 


— 




— 


— 


— — 




23°C (73°F) 






psi 




— 


— ■ 


— ; ' 


— 




Flexural Modulus 1 




















-40°C 


D 790 


MPa 
















-4U r 




















23°C 




MPa 


a on 
4,830 








11 720 






73°F 




psi 


700 000 




1,300,000 


700,000 


1,700,000 







77°C 




MPa 












— 




170°F 




psi 
















Q. 


121°C 




MPa 


_ 














— 


LLI 
LL 


250°F 




psi 


















QC 

o 


Rexural Strength 


D79(K 


MPa 






290 




338 





o 
z 


23°C(73°F) 




psi 




\ — : 


42,000,. . 




: ■ 49,000 . 




< 

CO 


compressive 


D 695 


MPa 


— 


— 


— 


— 


— 


— 


{/ 


9trpqs at 1% 

JLI vwO OL 1 /V 




psi 


— 


— 


— 


— 


— 


— 


LL 

z 


n ofrirm ati nn 












...... 






LL 
U. 














.... * : - • ' 






Under Load , //v.' 












• . '• • - '. 








27.6.MPa50°C.- 


D 621 


0i' 

.70; 
















4,000 psi 122 9 F' 




















Heat Deflection Temp. 










225 




235 






1.8 MPa 


D648 


°c 


220 













264 psi 




°F 


428 


— 


437 





455 







0.5 MPa 




°C 


— 





245 


— • 








66 psi 




r 






ATi 










l?nd Jmnact Strenath • 










: . 










/nop t 1 


D 255 . 


/j/m .' 
















-40°F 




ft lb/in ' 
















23°C 




J/rh 


48 




< 135 


/1 85 


. 187. : 




to 


■;. 73 b F ■ •: 




ft'lBAn 


J 0.9 




2.5 


3 5 


3.5 




CO 
LU 


Unnotched Impact 23°C 


D4812 


J/m 


640 




1330 


1,385 


1,600 




z 
z 


73°F 




ft lb/in 


12 




25 


26 


30 




o 


Tensile Impact Strength 


















e 


Long Specimen . 




IcJ/m 2 






* -" 










23°C 


D 1822 
















73°F' 




ft lb/in 1 
















Short Specimen 




kJ/m J 
















23°C 


















73°F 




ft lb/in 1 















(continued! 
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Table 2 

Properties of Zytel 9 Nylon Resins (continued) 





Property 6 


ASTM 
Method 




Glass-Reinforced 




Improved Surface 




Zytel 9 74G13L 


Zytel* 74G33L 


Zytel* 74G43L 


Unit 


DAM | 


50% RH 


DAM 


50% RH 


DAM 


50% RH 


THERMAL 


Melting Point 

Coefficient of Linear 
Thermal Expansion* 

Specific Heat 

Thermal Conductivity 


D 3418 
D696 


°C 
°F 

m/rn/°C 
in/in/°F 

W/nvK 
Btu-in/h 
ft 2 -°F 


259 
498 


1 1 II 1 1 1 


259 
498 


1 1 1 1 1 1 1 


259 
498 


1 1 1 1 1 1 1 


ELECTRICAL 


Volume Resistivity 
Dielectric Constant 

100 Hz 
10 3 Hz 

10 1 Hz 

Dissipation Factor 
100 Hz 
10' Hz 

in* m»' ' 
iu nz 


D257 
D150 


ohm-cm 


1 III. 1 \ 1 ' 


III III 1 


,111 III 1 


1 III II 1, 


1 MINI 


1 III III 


n 

£ 

S 

2 


UL Flammabilrty 
(Class)'* 
Oxygen Index 8 . . 


UL94 
:■ D 2863 ; 


, % 






941 


IB 








Specific Gravity 


D792 




1.22 




1.39 




1.49 






Water Absorption 'y 


D57Q- 


% . 
















24 hr immersion . 




















23°C |73°F) - 


















CO 


Water Absorption 


D570 


% 














O 

Ul 


Saturation 23°C (73° F) 


















2 


. ,naran8ss nocKweii ivi .-. 


D 7RR * 
















3 


Hardness Rockwell R 


D785 
















IISCEI 


Durbmeter Hardness 

(ti Scale).; \y:;; '. 


D676 


















Taber Abrasion 




mg/1000 
















CS-17 Wheel, 1000 g 




cycles 
















Mold Shrinkage 












' • " '"t ' !*."■ 








3 2 mm (ft in) thickness , 
Row 


D955 


% 






0.2 








Transverse, . : s / 




v % 

I, . : J > 1 






1.0 . • : 


.• « *• 12* ■ • 







< Acid Resistance Limited; attacked by strong acids; general order of resistance 612>66>copolymers or 6 

H Base Resistance Excellent at room temperature; attacked by strong bases at elevated temperatures 

!Ji Solvent Resistance Generally excellent some absorption of such polar solvents as water, alcohols, and certain halogenated 

o hydrocarbons causing plasticization and dimension changes 



(continued) 

■ Many modified nylon 66 grades are similar in most properties to the unmodified resins. These include the hydrolysis-resistant ZyteP 122L, which has about 2-4 times the life in 
boiling water of the unstabilrced resins. The heat-stabifized ZyteP 103HSL has mechanical properties similar to ZyteP 101, except for slightly lower elongation. The internally 
lubricated ZyteP 101 F offers optimum injection molding productivity. 

* Properties are measured DAM (dry as molded, with about 0.2% water) or at 50% RH (i.e„ equilibrated with the atmosphere at 50% relative humidity). These values are for natural color 
(NC010) resins onfy. 

c These values obtained by first annealing the test bars for 30 min in oil at 50*0 (90°F) below melting point of resin. 

4 These are approximate values. The coefficient of expansion is highly dependent on both temperature and moisture content 

'Thermal conductivity measured by Conco-Rtch apparatus. 

1 Based on specimens 1.6 mm P/i in) thick. 

■This small scale test does not indicate combustion characteristics under actual fire conditions. 
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Table 2 

Properties of Zytel® Nylon Res\t\s(continued) 











Glass-Reinforced 










Nylon 612 










Zytel«77G33L 














Zytel* 77G33HS1L 


Zytel 9 77G43L I 






ASTM 










50% RH 




Property b 


Method 


Unit 


DAM 


50% RH 


DAM 




Tensile Strength 


















D638 


MPa 


235 


— 


— 


— 




-40°F 




psi 


34,000 










23°C 




MPa 


165 


136 


193 


166 




73°F 




psi 


24,000 


20,000 


28,000 


24,000 




77°C 




MPa 


110 


97 




■ . 




17ft°C 
l/U r 






16,000 


14,000 









121°C 




MPa 


75 






■ ■ 


z 

LU 


250°F 




psi 


11,000 









»- 


Elongation at Break 














CO 


-40°C {-40°F| 


D638 


% 












23°C (73°F) 




% 


o 


4 


3 


5 




77°C(170 e F) 




% 












121°C (250°F) 




% 





— 


— 


— 




Shear Strength 


D732 


MPa 


76 


_ 


.83 







23°C (73°F) . 




psi 


.11,000 




12,000 






Flexural Modulus 
















~40°C 


D790 


MPa 


— 


— 


— 


— 




-40°F 




psi 












Lo l» 




MPa 


8,274 


6,205 


10,342 


8,618 




#0 r 






1,200,000 


900,000 


1,500,000 


1,250,000 




77°C 




MPa 












170°F 




psi 










Ql 


121°C 




MPa 










LU 
LU 


250°F 




psi 








.. . 1 =. .7" . . . 


DC 
O 


Flexural Strength 


D790 


MPa. 


Zoo ■ = 








o 
z 


23 0 C(73°Ff ; 




psi 


/ : 37,000. 




39,000 ! 






Compressive 


D 695 


Mra 













CO 
CO 


Qtraec at 1 % 
dllcSS dl i 70 




psi 











LU 

z 


Deformation 














LA. 

u_ 


Deformation' %'\ 














H- 
CO 


Under Load 




" ,, • 












27 6MPa50°C 
\ 4,000 psi.122°F . 


i d 62i r 


■ ' % - • 


j >3 i.o 


* • •.'••■'i^V : '- -if. 


\.j ^ \p.5v/;xX'i 


— 




Heat Deflection Temp. 










9in 

£ IU 






1.8 MPa 


D648 


°c 


zlU 








27.6 psi 




°F 


410 




410 






0.5 MPa 




°C 












66 psi 




°F 












Izod Impact Strength 


D 256 














. -40°C , 


J/m 












-40°F , 


ft lb/in 










CO 


23 6 C 




• J/m . 


- 128 


133 V 


155: " , . 


■ - 160 . •> ' ; 


CO 
LU 


n?r .. : - - s 




ft lb/in 




2.5 






z 

X 


Tensile Impact Strength 














C3 
3 


Long Specimen 














o 


23°C 


D1822 


kJ/m* 












73°F 




ft lb/in 2 . 












Short Specimen 
















. 23°C ! : , ; 




4 kJ/m J 












... 73°F 


.'. ' -V:;. 


ft-lb/ih 1 











(continued) 
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Table 2 

Properties off ZyteP Nylon Resins (continued) 



Property* 



ASTM 
Method 



Unit 



Glass-Reinforced 



Nylon 612 



ZyteP77G33L 
Zyte!®77G33HSU 



DAM 



50% RH 



Zytel»77G43L 



DAM 



50% RH 



Melting Point 

Coefficient of Linear 
Thermal Expansion* 

Specific Heat 

Thermal Conductivity* 



D3418 
D696 



°F 

10-7K 
10^/F 

W/mK 
Btuin/h 
ft JO F 



217 
423 

0.23 
0.13 



217 
423 

0.22 
0.12 



Volume Resistivity 

Dielectric Constant 
100 Hz 
1(PHz 
10 6 H z 

Dissipation Factor 
100 Hz 
10? Hz 
10* Hz 



D257 
D150 



ohm-cm 



10" 



3.7 
3.4 



0.02 
0.02 



10" 



10 15 



4.0 
3.6 



0.03 
0.02 



10" 



UL Flammability 
(Class)" 

Oxygen Index* V- 



UL94 



D.2863 



94HB» 



94HB 



Specific Gravity 
Water Absorption . 
24 hr immersion 
23°P(73°F) 

Water Absorption 
Saturation 23°C (73°F) 

Hardness Rockwell M 
Hardness Rockwell R 
Durometer Hardness 
(D Scale) 
Taber Abrasion 
CS-17 Wheel, 1000 g 

Mold Shrinkage, flow 
for 3.2 mm {VJ in) thick 
(approx.) v. 



D792 

,;D570 

0 570 

D 785 

D'7'85 
D676: 



mg/1000 
cycles 



1.32 
0.16/ 

2.0 

R118 



0.2 



1.42 
0,14 

1.7 

R118 

0.1, 



Acid Resistance Limited; attacked by strong acids; general order of resistance 61 2>66>co polymers or 6 
Base Resistance Excellent at room temperature; attacked by strong bases at elevated temperatures 
Solvent Resistance Generally excellent; some absorption of such polar solvents as water, alcohols, and certain halogenated 
hydrocarbons causing plasticization and dimension changes 



(continued) 

'Many modified nylon 65 grades are similar in most properties to the unmodified resins. These include the hydrolysis-resistant Zyter 122L, which has about 2-4 times the life 
in boiling water of the unstamped resins. The heat-stabilized Zytel # 103HSL has mechanical properties similar to Zytel* 101, except for slightly lower elongation. The internally 
lubricated Zytel* 101 F offers optimum injection molding productivity. 

Properties are measured DAM {dry as molded, with about 0.2% water) or at 50% RH (i.e.. equilibrated with the atmosphere at 50% relative humidity). These values are for natural color 
(NC010) resins only. 

'These values obtained by first annealing the test bars for 30 min in oil at 50°C (90°F) below melting point of resin. 

4 These are approximate values. The coefficient of expansion is highly dependent on both temperature and moisture content 

"Thermal conductivity measured by Conco-Rtch apparatus. 

' Based on specimens 1.6 mm (Ht in) thick, 

'This small scale test does not indicate combustion characteristics under actual tire conditions. 
*UL 94 HB rating only applicable to ZyteP 77G33L 
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Table 2 

Properties of Zytel 8 Nylon Resins (continued) 











Glass-Reinforced 










Toughened Nylon 66 


Toughened Copolymer 










ZyteP8018 


Zytel»80G33L 










ASTM 




Zytel* 8018HS 


Zytel* 80G33HS1L 


Zytel* 82G33L 




Property b 


1 In!* 

unit 


DAM 


50% RH 


DAM 


50% RH 


DAM 


50% RH 




Tensile Strength 




















— HU Ir 


U DOO 


MPa 




— 




_ 








-40°F 




psi 
















Z J L 




IVJrtt 


90 


60 


145 


110 


153 


110 




700C 

16 r 




psi 


12,900 


8,700 


21,000 


16,000 


22,200 


16,000 




77 °C 




MPa 


— 


— 


— 


— 






X 


170°F 




psi 


— 


— 


— 


— 


— 


— 


1- 

o 


121°C 




MPa. 


— 


— 


— 


— 


— 


— 


z 

Ul 


250°F 




psi 


— 


— 


— 


— 


— 


— 


3C 
— 


Elongation at Break 


















CO 


-40% 1-40 r J 


U D Jo 


To 











— 


— 


— 




23°C (73° F) 




7b 


6 


14 


4 


5 


4 


8 




77°C(170 D F) 




% 


— 


— 


— 


— 


— 


— 




121 °C (250°F) 




70 


— 


— 


— 


— I 


— 


— 




Shear Strength 


D732 


MPa. 


— 1 ; 


— 


— 


— 


— • 


— 




23°C (73°F) 




psi. 




— 




— 








Flexural Modulus 




















-40 °C 


n Ton 
U 790 


IVlr a 


— 


— 


— 


— 


— 


— 




-40°F 




psi 
















23°C 




MPa 


3,660 


2,200 


6,895 


5,068 


7,585 


4,480 




73°F 




psi 


530,000 


320,000 


1,000,000 


735,000 


1,100,000 


650,000 




77°C 




MPa 






— 


— 


— 


— 




170°F 




psi 


— 


— 


— 


— 


— 


— 




121°C 




MPa 


— 


— 


— • 


— 




— 


0- 


250°F 




psi 


— 


— 


— 


— 


— 


— 


LLI 
LU 


Flexural Strength 


D 790 


MPa ; ' 


• ■ 




205 . ' 




230 




o 


23°C{73°F) 




: PSI 






- .29*00 


, __ . 


33,500 ; 


— . 


Q 
Z 


Compressive 


D790 


MPa 




_ 


165 











< 

CO 


Strength 




psi 


— 


— 


24,000 


— 


— 


— 


CO 
Ul 


nnrrihrpQQivfi t = 


P. 695. 


, MPa; 


' • — ■ 





. — • 








z 

LU 


-Stress at 1%^ 
Deifdfrnatioh. • ■ 




psi' 




. 


'■ ■ „ : — •'' •' 


— . ■ 




■ — - ■ .• 


E 


Deformation 
Under Load 




















97 r MPa (*n°r 




% 


— 





— 





— 






4,000 pSl 1ZZ r 




















Heat Deflection Temp 
' 1 8 MPa ' ■ 




'** • 1* 










220 






D 648 


°C 


'/* 220 ' 


• 


250 


- 






264 psf 




op 


428 : 


: • ' • 


482... 


: — 


: 428 


— 




0.5 MPa 




OP 

■ l»: 


250 














fifi net !*• ,■",/' : \ 




' ■ ?F'-.« 


. asm , • 




• 










Izod Impact Strength 




















-40°C 


D256 


J/m 
















-40°F 




ft lb/in 
















23°C 




J/m 


140 


215 


219 


235 


225 


288 


CO 


73°F 




ft lb/in 


2.6 


4.0 


4.1 


4.4 


4.2 


5.4 


CO 
LU 


Unnotched Impact 23°C< . 


D 4812 


J/m 


960..-. 


,1,065 ; 










z 
z 


••• . ; . 73°F K- 




ft lb/in 




'.V- 20. . '.V: 










CD 


Tensile Impact Strength 


















O 
1- 


Long Specimen 




















23°C 


D 1822 


kJ/m' 
















73°F 




ft lb/in 2 
















Short Specimen 




\j/m l 
















23°C 


















: 73°F ^ 




ft lb/in 1 















(continued) 
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Table 2 

Properties of Zytel® Nylon Resins (continued) 



Property 6 



ASTM 
Method 



Unit 



Glass-Reinforced 



Toughened Nylon 66 



Zytel* 8018 
Zyte1»8018HS 



DAM 



50% RH 



Zytel* 80G33L 
Zytel»80G33HS1l 



DAM 



50% RH 



Toughened Copolymer 



Zytel»82C33L 



DAM 



50% RH 



Melting Point 

Coefficient of Linear 
Thermal Expansion* 

Specific Heat 

Thermal Conductivity* 



D 3418 
D696 



°C 
°F 

10-VK 
10-VF 

W/m-K 
Btuin/h 



1 



Volume Resistivity 

Dielectric Constant 
100 Hz 
10 3 Hz 
10 6 Hz 

Dissipation Factor . 
100 Hz 
10 5 Hz 
10 6 Hz 



D257 
D 150 



ohm-cm 



262 
504 



255 
491 



233 
451 



UL Flammability 
(Class) 1 * 

Oxygen Index* 



UL94 
D2863 



94 HB 



94 



HB 



94 HB 



Specific Gravity 

Water Absorption 
24-Kr immersion \ 
23 6 C : (73°Fj v 

Water Absorption 
Saturation 23°C (73 6 F) 

Hardness Rockwell M 
Hardness Rockwell R 
.□urometer Hardness- 
(D.Scale), <■ ••• 

Taber Abrasion 
CS-17Wheel,1000g 

Mold Shrinkage, r ^ 
3:2 mm ( Viin) thj ckn ess V 
Row " * 
Transverse 



D792 
D570 

D570 

D785 
D785 
D676 



1.19 



1.34 



1.34 



% 



D955 



mg/1000 
cycles 



% 



0. 3 ; - 

1. V\ 



0.2 
0.9 



Acid Resistance Limited; attacked by strong acids; general order of resistance 612>66>copolymers or 6 
Base Resistance Excellent at room temperature; attacked by strong bases at elevated temperatures 
Solvent Resistance Generally excellent; some absorption of such polar solvents as water, alcohols, and certain halogenated 
hydrocarbons causing plasticization and dimension changes ^ 



• Many modified nylon 66 grades are similar in most properties to the unmodified resins. These include the hydrolysis-resistant Zytel 8 122L which has about 2-4 times the life in 
boiling water of the unstabifaed resins. The heat-stabilized Zyter* 103HSI has mechanical properties similar to Zytel 101, except for slightly lower elongation. The internally 
lubricated Zytel* 101 F offers optimum injection molding productivity. 

Properties are measured DAM (dry as molded, with about 02% water} or at 50% RH (i.e., equilibrated with the atmosphere at 50% relative humidity). These values are for natural color 
(NC010) resins only. 

c These values obtained by first annealing the test bars for S) min in oil at 50°C |90°R below melting point of resin. 
d These are approximate values. The coefficient of expansion is highly dependent on both temperature and moisture content 
'Thermal conductivity measured by Conco-Fitch apparatus. 
1 Based on specimens 1.6 mm i% in) thick. 

"This small scale test does not indicate combustion characteristics under actual fire conditions. 
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DuPont 


For more information on 


(302) 999-4592 


Engineering Polymers: 


For Automotive Inquiries: 


(800) 533-1313 



U.S.A. 
East 

DuPont Engineering Polymers 
Chestnut Run Plaza 713 
P.O.Box 80713 
Wilmington, DE 19880-0713 
(302) 999-4592 

Midwest 

DuPont Engineering Polymers 
100 Corporate North 
Suite 200 

Bannockburn, EL 60015 
(708) 735-2720 



Asia Pacific 

DuPont Asia Pacific Ltd. 
P.O. Box TST 98851 
Tsim Sha Tsui 
Kowloon, Hong Kong 
852-3-734-5345 



Canada 

DuPont Canada, Inc. 
DuPont Engineering Polymers 
P.O. Box 2200 
Streetsville, Mississauga 
Ontario, Canada L5M 2H3 
(905) 821-5953 



Japan 

DuPont Kabushiki Kaisha 
Arco Tower 

8-1, Shimomeguro 1-chome 
Meguro-ku, Tokyo 153 
Japan 

(011)81-3-5434-6100 



Mexico 

DuPont S.A. de C.V. 
Homero 206 

Col. Chapultepec Morales 
11570 Mexico D.F. 
(011 525)250-8000 



West 

DuPont Engineering Polymers 
2030 Main Street, Suite 1200 
Irvine, CA 92714 
(714) 263-6233 



Automotive 

DuPont Engineering Polymers 
Automotive Products 
950 Stephenson Highway 
Troy, MI 48007-7013 
(313)583-8000 



Europe 

DuPont de Nemours Int'l S.A. 
2, chemin du Pavilion 
P.O. Box 50 

CH-1218 Le Grand-Saconnex 
Geneva, Switzerland 
Tel.: ##41 22 7175111 
Telefax: ##41 22 7175200 



South America 

DuPont America do Sul 
Al. Itapecuru, 506 
Alphaville— CEP: 06454-080 
Barueri — Sao Paulo, Brasil 
Tel.: (055-11)421-8531/8647 
Fax: (055-11)421-8513 
Telex: (055-1 1) 71414 PONT BR 



The data listed here fall within the normal range of properties, but they should not be used to establish specification limits nor used alone as the basis of 
design. The DuPont Company assumes no obligations or liability for any advice furnished or for any results obtained with respect to this information. 
All such advice is given and accepted at the buyer's risk. The disclosure of information herein is not a license to operate under, or a recommendation to 
infringe, any patent of DuPont or others. DuPont warrants that the use or sale of any material that is described herein and is offered for sale by DuPont 
does not infringe any patent covering the material itself, but does not warrant against infringement by reason of the use thereof in combination with other 
materials or in the operation of any process. 

CAUTION: Do not use in medical applications involving permanent implantation in the human body. For other medical applications, see "DuPont 
Medical Caution Statement," H-50102. 
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Introductory Comments 

Sir: 

This Revised Amendment is filed in Response to the Notice of Non-Compliant 
Amendment (37 CFR 1.121) dated March 30, 2006. The Notice indicates that the 
Amendment filed March 21, 2006 was non-compliant because the new claims should not have 
had any underlining. In this Revised Amendment the new claims do not have underlining. 

Applicants are filing this Amendment to amend the claims and specification as in the 
Supplemental Amendment and Second Supplemental Amendment, and to add new claims and 
respond to comments in the Advisory Action. 

Please do not enter the Supplemental Amendment and Second Supplemental 
Amendment filed after the final Action, and which were not previously entered. In addition, 
since this Revised Amendment replaces the Amendment filed March 21, 2006, please 
consider the amendments and remarks in this Revised Amendment in place of those presented 
in the Amendment filed March 21, 2006. 



REVISED AMENDMENT 
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Amendments to Specification 

Please amend the paragraph bridging pages 6 and 7 to read as follows: 

In another embodiment, the present invention is a 
process for preparing the toughened polyamide 
compositions of the present invention. The toughener 
of the present invention can be obtained using the 
process described in WO 0212356. PVB is a 
commercially available product useful for imparting 
shatter-resistance to glass in myriad applications, 
among them windshields for automobiles and window 
glass in homes and buildings. The preparation of PVB 
is a well-known reaction between aldehyde and alcohol 
in an acid medium. The plasticizer used is also a 
commercially available chemical such as diester of 
aliphatic diols with aliphatic carboxylic acids, e.g. 
tri-ethylene glycol di-2-ethylhexanoate (3GO) , or 
tetra-ethylene glycol di-n-heptanoate (4G7) . Virgin 
plasticized PVB sheets (virgin plasticized PVB, as the 
term is used herein, shall mean PVB that is obtained 
first-hand from a manufacturer's roll) can be obtained 
commercially from DuPont under the brandname of 
BUTACITE®, for example. PVB can be obtained from 
other sources, as well, including excess PVB obtained 
from the edge trim from safety or architectural glass 
manufacturing operations, PVB recovered from scrap 
automotive or architectural glass, PVB not considered 
usable in other commercial applications, and other 
similar sources or mixtures of these sources. Any of 
these sources can be satisfactorily used without 
departing from the spirit and scope of this invention. 
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Please replace Table 2 with the following: 



Table 2 

Effect of Saline on ECOCITE™ Blends with Mineral Filled 

Polyamide 




Ex 5 


Ex 6 


Ex 7 
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Amendments to Claims 

1. (Currently Amended) A thermoplastic polyamide 
composition comprising: (a) from about 5 to about 30 weight 
percent of a free-flowing toughener comprising from about 20 
weight percent to about 95 weight percent polyvinyl butyral; 
(b) compliment ally, 95 to 25 weight percent polyamide that is 
melt processible below about 320°C and a number average 
molecular weight of at least 5,000; (c) a mineral filler in an 
amount of from about 10 to about 45 weight percent of the total 
composition; and (d) optionally a coupling agent. 

2. (Original) The composition of Claim 1 wherein the 
toughener comprises one or more polymers having anhydride 
functionality and one or more polymers having carboxylic acid 
functionality. 

3. (Original) The composition of Claim 1 wherein the 
toughener additionally comprises a non-reactive polymer. 

4. (Original) The composition of Claim 3 wherein the 
non-reactive polymer is selected from the group consisting of 
polyethylene, polypropylene, polyvinylchloride, nylon, olefinic 
copolymers, and mixtures thereof. 

5. (Original) The composition of Claim 1 wherein the 
filler is a mineral selected from the group consisting of 
calcined clay, metal carbonates, titanium dioxide, 
wollastonite, or talc. 

6. (Currently Amended) The composition of Claim 1 

. comprising a- the coupling agent wherein the coupling agent is 
an aminosilane compound and is included in an amount of from 
about 0.1 to about 1 wt%. 
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7. (Original) The composition of Claim 1 wherein the 
polyamide is selected from the group consisting of Nylon 6; 
Nylon 11; Nylon 12; Nylon 66; Nylon 6, 10; Nylon 12, 12; and 
copolymers of epsilon-caprolactam with hexamethylenediamine and 
adipic acid. 

8. (Original) An article prepared from the composition 
of Claim 1. 

9. (Original) The article of Claim 8 wherein the 
article is selected from articles in the group consisting of: 
toys; furniture; cars; trains; automobiles; appliances; boats; 
acoustic tiles; acoustic flooring; walls; ceilings; roofs; and, 
roofing materials. 

10. (New) The composition of Claim 2 wherein the filler 
is a mineral selected from the group consisting of calcined 
clay, metal carbonates, titanium dioxide, wollastonite, or 
talc . 

11. (New) The composition of Claim 4 wherein the filler 
is a mineral selected from the group consisting of calcined 
clay, metal carbonates, titanium dioxide, wollastonite, or 
talc. 

12. (New) The composition of Claim 6 wherein the filler 
is a mineral selected from the group consisting of calcined 
clay, metal carbonates, titanium dioxide, wollastonite, or 
talc . 

13. (New) The composition of Claim 7 wherein the filler 
is a mineral selected from the group consisting of calcined 
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clay, metal carbonates, titanium dioxide, wollastonite, or 
talc. 

14. (New) The composition of Claim 11 wherein the 
polyamide is selected from the group consisting of Nylon 6; 
Nylon 11; Nylon 12; Nylon 66; Nylon 6, 10; Nylon 12, 12; and 
copolymers of epsilon-caprolactam with hexamethylenediamine and 
adipic acid. 

15. (New) The composition of Claim 12 wherein the 
polyamide is selected from the group consisting of Nylon 6; 
Nylon 11; Nylon 12; Nylon 66; Nylon 6, 10; Nylon 12, 12; and 
copolymers of epsilon-caprolactam with hexamethylenediamine and 
adipic acid. 

16. (New) An article prepared from the composition of 
Claim 2. 

17. (New) An article prepared from the composition of 
Claim 5. 

18. (New) An article prepared from the composition of 
Claim 14. 

19. (New) An article prepared from the composition of 
Claim 15. 

20. (New) The article of Claim 8 wherein the article is 
selected from articles in the group consisting of: toys; 
furniture; cars; trains; automobiles; appliances; boats; 
acoustic tiles; acoustic flooring; walls; ceilings; roofs; and, 
roofing materials. 
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REMARKS 

Reconsideration is respectfully requested in view of the amendments and remarks 

herein. 

Notice of Non-Compliant Amendment (37 CFR 1.121) 

This Revised Amendment is filed in Response to the Notice of Non-Compliant 
Amendment (37 CFR 1.121) dated March 30, 2006. The Notice indicates that the 
Amendment filed March 21, 2006 was non-compliant because the new claims should not have 
had any underlining. In this Revised Amendment the new claims do not have underlining. 
This Revised Amendment replaces the Amendment filed March 21, 2006. 

Obviousness Rejection 

Claims 1-9 stand rejected under 35 U.S.C. 103(a) as being obvious over Blatz (U.S. 
Pat. No. 5,770,654) in view of Hedrick et al. (U.S. Pat. No. 3,419,517). 

Claim 1 is directed to a thermoplastic polyamide composition comprising: (a) from 
about 5 to about 30 weight percent of a free-flowing toughener comprising from about 20 
weight percent to about 95 weight percent polyvinyl butyral; (b) 95 to 25 weight percent 
polyamide that is melt processible below about 320°C and a number average molecular weight 
of at least 5,000; (c) a mineral filler in an amount of from about 10 to about 45 weight percent 
of the total composition; and (d) optionally a coupling agent. Claim 8 is directed to an article 
prepared from the composition of Claim 1 . 

The first Action states that Blatz discloses all of the claimed features of the present 
invention except that Blatz does not describe a polyamide composition comprising a mineral 
filler. The Examiner points to Hedrick to supply the teaching of mineral fillers for polyamide 
compositions, stating that one of ordinary skill in the art would motivated by an expectation of 
success to combining the two references and thereby obtain the Applicant's claimed 
invention. 

The final Action states that applicants' arguments filed February 23, 2005 are not 
considered persuasive. The final Action focused on two points made in applicants' response. 
First, the Action dismisses applicants' arguments concerning Blatz and Hedrick being 
improperly combined. The general gist of the Action is that use "consisting essentially of in 
Blatz is focused on a preferred embodiment. Second, the Action seems to dismiss applicants 
arguments pertaining to Notch Izod properties on the basis that the combination of references 
is strong. 
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The Advisory Action states that since Blatz column 4, lines 20-23 and 27-3 1 teaches 
the "incorporation of inorganic powder or pigments is acceptable", so that "the incorporation 
of an inorganic material such as filler will not affect the basic properties of the composition of 
Blatz." 

Applicants traverse the rejection for the reasons that (a) the Action improperly 
combines the two cited patents, improperly reconstructing the invention through hindsight and 
ignoring the express language of Blatz. 

First, applicants point out that Blatz is specifically directed to an unfilled composition. 
Blatz's use of "consisting essentially of to describe the Blatz composition in the Summary of 
the Invention shows Blatz's intention to describe the specific composition described therein, 
not merely a preferred embodiment. 

Blatz discloses polyamide compositions that consist essentially of plasticized 
polyvinylbutyral and polyamide. These compositions do not include filler. 

Most notably, the Summary of the Invention of Blatz uses the transitional phrase 
"consisting essentially of in describing the Blatz composition. The Summary of the 
Invention of a patent describes the invention in the broadest terms contemplated by the 
inventors and is not merely focused on a preferred embodiment as asserted in the Action. 

Here, it is very important to focus on the fact that the phrase "consisting essentially of 
appears in the Summary of the Invention , not just in the claims, and that the phrase is used in 
the first description of the invention, not in describing a preferred embodiment. This shows 
the intent of the inventors to limit the scope of the invention to the specified materials and 
those that do not materially affect the basic and novel characteristic(s) of the claimed 
invention. See, e.g., MPEP 21 1 1 .03. 

In this regard, applicants strongly assert that addition of 10% or more of mineral filler 
materially affect the basic and novel characteristic(s) of the claimed invention, and point to 
the examples in support of this point. 

The fact that the Summary of the Invention describes the invention, not simply a 
preferred embodiment, can be seen from 37 CFR 1.73 and MPEP 608.01(d). A Summary of 
the Invention is required in a patent application according to 37 CFR 1.73, which states: 

"A brief summary of the invention indicating its nature and substance, which 
may include a statement of the object of the invention, should precede the 
detailed description. Such summary should, when set forth, be commensurate 
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with the invention as claimed and any object recited should be that of the 
invention as claimed." 

MPEP 608.01(d), describes the Summary of the Invention portion of a patent 
application as follows: 

"Since the purpose of the brief summary of invention is to apprise the public, 
and more especially those interested in the particular art to which the invention 
relates, of the nature of the invention, the summary should be directed to the 
specific invention being claimed, in contradistinction to mere generalities 
which would be equally applicable to numerous preceding patents. That is, the 
subject matter of the invention should be described in one or more clear, 
concise sentences or paragraphs. ..." 

"The brief summary, if properly written to set out the exact nature, operation, 
and purpose of the invention, will be of material assistance in aiding ready 
understanding of the patent in future searches. ..." 

Given the fact that Blatz uses the transitional phrase "consisting essentially of 
in the first description of the invention in Blatz' s Summary of the Invention, the 
invention of Blatz was clearly intended to exclude items such as filler. The Summary 
of the Invention is not merely describing a preferred embodiment, it is describing the 
invention itself. Therefore, the cited patents can not be combined as in the rejection, 
and for this reason alone the rejection is an improper hindsight rejection. 

The Advisory Action considered the above arguments and took the position that 
Blatz' s contains teachings that show that fillers are contemplated by Blatz. The Action states 
that since Blatz column 4, lines 20-23 and 27-31 teaches the "incorporation of inorganic 
powder or pigments is acceptable", so that "the incorporation of an inorganic material such as 
filler will not affect the basic properties of the composition of Blatz." 

Blatz states: 

"The polyamide was in all cases pelletized commercial nylon 6 available from Allied- 
Signal Company under the trademark CAPRON®. PVB was recovered, colored trim 
material, in flake form, having dimensions of about 6.35x6.35x(0.5 to 2.0) mm. 
Recovered plasticized PVB flake is quite tacky and tends to agglomerate. Because of 
that, it is practical to dust it with an inorganic or organic powder to prevent 
agglomeration. In this case, PVB flake was dusted with 1% of powdered high density 
polyethylene. This PVB was made from polyvinyl alcohol obtained from fully 
hydrolyzed polyvinyl acetate, leaving about 23% of the initial hydroxyl groups free, 
i.e., unconverted to ketal groups. The plasticizer was tetraethylene glycol di(n- 
heptanoate), which was present in an amount of about 23% of recovered PVB. Small 
amounts of dyes, pigments, and stabilizers were also present in this material." 
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Applicants submit that the Advisory Action misconstrues the teachings of Blatz and 
the implications thereof. Here, it is necessary to look at the specific teachings of Blatz 
column 4, lines 20-23 and 27-31, which are cited in the Advisory Action. Column 4, lines 21- 
23, discusses the problems associated with PVB flake agglomerating. Blatz teaches that it is 
practical to dust PVB used in the composition with an inorganic or organic powder to prevent 
agglomeration. Then, Blatz goes on to provide an example of dusting PVB flake with 1% of 
powdered high density polyethylene. Blatz teaches using small amounts of inorganic or 
organic powder to prevent agglomeration, such as 1% of powdered high density polyethylene. 
The person of ordinary skill in the art would not be led by that teaching to disregard Blatz 
express and repeated use of "consisting essentially of and add mineral filler in an amount of 
from about 10 to about 45 weight percent of the total composition to a thermoplastic 
polyamide composition. 

Concerning the above, applicants point out that the claims are directed to use of more 
than ten times the amount of filler than in Blatz and are using the filler in an entirely different 
way and for entirely different purposes. Therefore, the person of ordinary skill in the art 
would not combine the documents as asserted. 

Blatz also teaches that "Small amounts of dyes, pigments, and stabilizers were also 
present in this material." While there is no teaching of the specific amounts of these 
additives, again applicants point to the fact that Blatz is teaching use of "small" amounts of 
these additives and does disclose which ones or suitable amounts. Certainly there is no basis 
for concluding that this teaching would lead the person of ordinary skill in the art to read into 
the claims that use of mineral filler in an amount of from about 10 to about 45 weight percent 
of the total composition to a thermoplastic polyamide composition. Moreover, the person of 
ordinary skill in the art would not consider those amounts of additives to have the significant 
impact on the composition that the larger amounts used in this invention provide. 

Second, applicants point out that Hedrick is describing a composition comprising 
nylon and mineral filler, but does not teach use of from about 5 to about 30 weight percent of 
a free-flowing toughener comprising from about 20 weight percent to about 95 weight percent 
polyvinyl butyral. There is nothing in either reference that would indicate the compatibility of 
the toughener in filled systems, and thus there is nothing that would motivate the person of 
ordinary skill in the art to combine the cited patents as in the rejection. Thus, applicants 
submit that the rejection is based upon an improper hindsight reconstruction of the invention 
using an improper obvious to try standard. 
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For the above reasons, applicants respectfully request withdrawal of the rejection of 
the claims as obvious over Blatz in view of Hedrick. 
Amendments 

Entry and consideration of the amendments is respectfully requested for the following 
reasons. 

The paragraph bridging pages 6 and 7 is amended to correct an obvious typographical 
error with the respect to "tri-ethylene glycol di-2-ethylhexanoate (3 GO)." 

Table 2 is amended to insert the proper labels for the data. Applicants submit that the 
error and appropriate correction would readily have been recognized by the person of ordinary 
skill in the art given the use of the appropriate levels and the relationship between the data in 
Tables 1 and 2. Below is a comparison: 



Table 2 Original 


Table 2 Revised 


Table 1 - Corresponding 
Portions 


NI @ -30°C (kJ/m*) 


UNI @ 23°C 
(kJ/m2) 


UNI @ 23°C 
(kJ/m2) 


NI @ -30°C (J/m) 


UNI @ 23°C (J/m) 


UNI @ 23°C (J/m) 


UNI @ 23°C 
(kJ/m2) 


TS EL-B (%) 


TS EL-B (%) 


UNI @ 23°C (J/m) 


TS-B (Mpa) 


TS-B (Mpa) 


TS EL-B (%) 


TS-B (psi) 


TS-B (psi) 


TS-B (Mpa) 


TS-Y (Mpa) 


TS-Y (Mpa) 


TS-B (psi) 


TS-Y (psi) 


TS-Y (psi) 


TS-Y (Mpa) 


Flex Mod (Gpa) 


Flex Mod (Gpa) 


TS-Y (psi) 


Flex Mod (psi) 


Flex Mod (psi) 


Flex Mod (Gpa) 


Torque (%) 


Torque (%) 



Claim 1 is amended to delete "complimentally." Use of this term seems to be in error. 
First, it is assumed that the term was used to mean that two numbers are "complements" to 
each other. However, given the difference in the percentages of the three ingredients: (a) 5 to 
about 30 weight, (b) 95 to 25 weight percent, and (c) 10 to about 45 weight percent, this 
seems inappropriate. In addition, due to the recitation of an optional coupling agent in claim 
1, and since the specification and claims do not seem to intend that other additives not be 
present. 

Claim 6 is amended to provide proper antecedent basis for the first reference to the 
coupling agent, since the coupling agent is referred to as an optional ingredient in claim 1 . 
Claims 10-20 are based upon the original claims, with varied claim dependencies. 
Entry and consideration are respectfully requested. 
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Conclusions 

In view of the foregoing, allowance of the above-referenced application is respectfully 
requested. Should any matter remain unresolved by this Response, the Examiner is invited to 
telephone the undersigned at the below-listed direct dial telephone number in order to 
expedite prosecution. 



Respectfully submitted, 




Mark D. Kuller 



Attorney for Applicants 
Registration No.: 31,925 
Telephone: (302) 892-1354 
Facsimile: (302) 992-3257 



Dated: April 7. 2006 
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None. 



